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Monitoring some Changes in Soil and Water Properties Caused by the Influence of Seawater

Intrusion in Vegetable and Fruit Cultivation Areas of Nonthaburi and Pathum Thani Provinces
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B 2 agnAReiUTayasnNINY)Na 1N A uazaNENATENIME quum@Lﬂuﬂ%ﬂmmﬂmﬂmmnmmaﬂmummmm
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Abstract

The aim of this research was to monitor changes in soil properties caused by sea water intrusion and salinity
variability in vegetable and fruit cultivation areas in Nonthaburi and Pathum Thani provinces. Soil samples were
collected from 6 locations, at depths of 0-15, 15-30, 30-60, 60-90 and 90-120 cm, and water samples from 8 sites
were collected in the areas of the Chao Phraya River and the canals nearby the soil sampling locations. Some
chemical properties including EC_ and SAR were analyzed. Soil and water samples were collected monthly from
March 2018 to February 2020. The variability of soil and water properties between years was compared by Student’s
t-test (T-test). The results obtained from the soil samples collected in both years showed that the EC, values had a
range of 0.21-5.09 dS/m, and that the SAR values of the soils ranged from 1.66-52.34. Most of the EC_ and SAR
values were highly significantly different (P<0.01), except for the EC_ in location 4, which showed no significant
difference at all depths. Pertaining to the EC and SAR of water samples, their values ranged from 0.21-6.73 dS/m
and 0.25-78.82, respectively. The presence of statistically significant differences between years for the EC_ and
SAR values of water was observed (P<0.05), except for water sampling locations 6 and 8. This study showed that
these investigated soils were affected by salt, and the effect tended to be severe in the second year of study. The
result was in agreement with climate data. Moreover, seawater intrusion may have been a contributing factor to

variability of soil salinity. The intrusion presumably occurred because there was insufficient freshwater present to
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keep out the saltwater. Thus, the data can be helpful when planning to manage the utilization of fresh water to
prevent seawater intrusion into vegetable and fruit cultivation areas in the future.

Keywords: seawater intrusion, soil properties, salinity variability, vegetable and fruit cultivation areas
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Figure 1 The study sites in agricultural areas of Nonthaburi (1) and Pathum Thani (2) provinces.
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Table 1 Variability comparison of soil electrical conductivity (EC_) at each study location according to soil depth

between first and second year.

Parameter Locations T-test
Depth (cm)
0-15 15-30 30-60 60-90 90-120
EC, LS1 * * ns * ns
LS2 ok ok ok x .
LS3 . . ns ok ok
LS4 ns ns ns ns ns
LS5 > > ns ns ns
LS6 * * * ns ns

ns = significant at 0.01, 0.05 probability levels and non-significant, respectively.
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Figure 2 Variability of soil EC_ according to soil depth at each study location from March 2018 to February 2020 in
Nonthaburi province (LS1-LS3).
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Figure 3 Variability of soil EC_ according to soil depth at each study location from March 2018 to February 2020 in
Pathum Thani province (LS4-LS6).
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Table 2 Variability comparion of sodium adsorption ratio (SAR) at each study location according to soil depth

between frist and second year.

Parameter Locations T-test
Depth (cm)
0-15 15-30 30-60 60-90 90-120
SAR LS1 > > ns ns >
LS2 > > * ns ns
LS3 * * * ns ns
LS4 * *x *x ns *x
LS5 *x *x *x ns *x
LS6 * * ns ns ns
**,* ns = significant at 0.01, 0.05 probability levels and non-significant, respectively.
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Figure 4 Variability of SAR according to soil depth at each study location from March 2018 to February 2020 in
Nonthaburi province (LS1-LS3).
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Figure 5 Variability of SAR according to soil depth at each study location from March 2018 to February 2020 in
Pathum Thani province (LS4-LS6).
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Figure 6 Variability of water EC_ at each study location from March 2018 to February 2020 in Nonthaburi (LW1-LW4)
and Pathum Thani provinces (LW5-LW8).
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Figure 7 Variability of water SAR at each study location from March 2018 to February 2020 in Nonthaburi (LW1-LW4)
and Pathum Thani provinces (LW5-LW8).

Table 3 Variability comparion of electrical conductivity (EC,) and sodium adsorption ratio (SAR) of water samples

at study location between frist and second year.

Parameters T-test
Locations
LWA1 Lw2 LW3 Lw4 LW5 LW6 Lw7 LW8
EC, * * . ok * ns * *
SAR o * ok ok % * . ns

*k ok
’

, ns = significant at 0.01, 0.05 probability levels and non-significant, respectively.
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The Effect of High Level Stocking Density of Moina (Moina macrocopa) Fed with Dried Chlorella sp.

Powder as a Food Source on Growth Performance

8uINS NeNasty” weALE)F WERNA' Ad3E0 QAIRUE uazd5HY Sryfiaanyna’
Thanakon Tharajaroen”, Phongchate Pichitkul’, Idsariya Wudtisin' and Suriyan Tungkijjanukij’
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Abstract

The objective of this research was to study the effects of high density of Moina (Moina macrocopa) culture
system fed with dried Chlorella powder as a food source. The experiments were conducted in 2 levels of stocking
density of Moina [0.2 (1,655.5+19.2 individual/L), 0.5 (2,844.4+19.2 individual/L) g/l (wet weight)] in 2,000 liter
cultural tanks that had automated water quality and feed adjustment. The experiment were arranged into Complete
Randomized Design (CRD) with three replications. Dried Chlorella powder at 0.2 g/l was used throughout the
experimental period. The results showed that the maximum numbers of Moina were displayed in both experiments
within a 48-hour culture period (4,322.22+126.11 and 7,233.34+33.35 individual/L respectively).The rate of
population increase and percentage of new population were not statistically different (P>0.05). Moreover, this
system can control the water quality at a suitable level for the growth and reproduction of Moina. Thus, the results
of this study can be applied for Moina production planning in order to increase the biomass and quality of Moina in
the future.

Keyword: Moina, dried Chlorella sp. powder, high density Moina culture system, stocking density

' ANABTINNZIAENERTUN ARSI TTNG NN ANENFENHAIANARNT AN 50 DUUINNMAINY WUNAIAENT me%ﬁm‘ NN 10900
1Department of Aquaculture, Faculty of Fisheries, Kasatsart University 50 Ngamwongwan Rd, Chatuchak Bangkok 10900 Thailand
*Corresponding author, Email: thanakon.t@ku.th



106 MIANTINHATNIZAANLNAN 2565 : 40 (2) : 105 - 114

AN

fladanfianudAydsznimmilsdadudaarinaaenismnziaasdndun ldlssaumnugisanaaniamsan
amsdnfindusauniiiunnuazanunn lifiesne se AN ABIN199899 AAMNITUNSHARARTUN (Arimoro, 2006)
wsiaeinglafisnu lufaqiiunisuanausdpdindasausinandsldasninaguanailsznig W nsaauANALNINLAY
Punnaasaimsdndirdsgeulilacuasitaaeniz ludasianingieiniaulsmuazwananniifalszauilom

X ¥ oa o X vy e e - -

nstuilewaeseqauvsdnalsanuiainszuunisunziaeslaiduny faatnau nsn@alsuas N1IHAAULAULAY
wazNIuAR sRWas Lus (Lamaisee and Areechod, 2005)

13um3 (Moina macrocopa) \iluunasineudndauiaianlaiinszgndunaslungy crustacean Haunataae
dszanns 0.4-1.8 Hadmms launsdalddnduamnsiddnniaudidnyuasianinnldlunseyunagndnduiriaden
aid 1 a 9:/ o r% A o r’o’ I~ 1 Y v v
iy ar AT Ransgndndunanuargndndunan iy datgn tatuse dainznenn uazdeinunsan sy
yananigerandatangaaananuaneaila (Islam et al,, 2017) 1iadannlsunge a170191 30 UN L @NABNT
winyiiuTnvasdnduindgeu danalidndundaseuinisasymulnauasiansnissenniegs (Rottmann et al., 2016)
Tuaannisiiusausanlsunsiiasfuiiasainunasinsssua fvizelsssindng uswudnlsuasifivsausanladagnmnan
wazffunliananelngazauegiudasnatuarggniaidudAty anisdaduninziilsanngdndundoaanls
ansng A linisenunagndndundudeulitlszauminudniavinnacsuardaiuglassasaniswmuiszuunig
WNzAEIAzNIaRLNagNARdndaaaun N lunge

TuiTaqiiunisuanlsuasfiauiinisuas lussuunisiiuingauuuadamag (batch culture) Tnaldunasrinoui

a4 3o ' P @ a % o ! = P Aa Yo |
uuuanvrau@eaduunasennns ureeelstnunisuanlsuasmassuusanaia Deuddnaziiuifiewldiuasng

. e o¥ gm0 oo d o v . - . .

wnsnang lulsamneindadiiusfiddaaninluzesBununanaai ldamisninnisuanls luszatiaumuiuiuigs
di = ¥ ' 5 Ho ay o o a - ~
Wasannifoyunisulasuulasaaspmunindr lusgudenisiaes uazuananiidaldaaninluniseEanunainauiis
WAL ieanafanufeanis deazfadldnunuazusaanuanuauan lduna uasanaa (NunnuR FuRu Lz
A, 2551) annameaenanaasinlifailyuinisdaszaslsuaddimasmasanisiiunayuiagndndunluige
(Dhert et al., 2001) WaLduntsudilymnisnanlsuaaludeiu Aldinnsd@nenisldamiaraaisaanaia 14
wra9a1unsredlsuaanaununisldunasfmauitiuuan anuan1sAnefananangnalfiiuinnisldanuse

! a o o a Ao ! o a o a
ARBLIARTHANTLAL 0.2 NFN/ART Tnaldnsinisdaeelsune 0.2 nfu/ans annsainun ldlunisaanlsunelu
vesdfimAnislaidunadnia (5awa nszing uazAnz, 2561) Astunisdne luasstiasadunednsaonuduly s
Tunismnziaeslsunsluszuunisidenaumudugeninisliansaasainiis aaasaa e lAsvLLN gAY
fnnsarupuiladasudsiandanndinasanisasoiuinvaslouns Inanisvinausauniugeginsaldusasiazge

o . , . o v v e e . X d

gunsnfudedtyann uazvinnsasupntiadeduandansing o Weglussaunmunzansanismiziaeslauns ey

s lunsanszaunisnan lsuasuuuNnaa il A unuuiugagasie l luaunan

aa =
QA8N1TANEN

nsiasanlsung

a o o a

e LR LS lUAIAIN AN LA TR UIN TN LA ARTUNAA YT A9udRIITLTNINNN9AT LW
wesnanauuia 2,000 aas Ineldunfidiunisnsasuazinldludaiuu inediuanwaeslswnslidduaniwnig
naasinaldamieneasasinaiuuwaiaims Inaiinsdnnisannininludusing o) ey lussiuimanzasse

naasuALInaaclaung



King Mongkut's Agr. J. 2022 : 40 (2) : 105 - 114 107

N5LAENFEINSILARDLTARN
anundrepaasaauan i lunimmaaesafaliinidnnannu3Em Shaanix Aoji Biotechnology Co., Ltd.
svinAan delszaurasllsiuiasas 55 Arnduianay 8 luufauay 12 1Halafasay 5 1615088 17 LAY

AFulansniesas 12 mnanay Taedanisvinldudeuuunutes (spray dryer)

NITINLHUNTITNARRDN

nsAnesz@nsninaesruuninan lsuasmsuuiugs lneldaniranaesasnaduunaienmsuay
ﬁma‘muauﬂ@@“ﬂrﬁm?qmﬁ@u‘ﬁlﬁ nasanisiasininvaslsung Tne ﬁfm’mﬁyméquﬁuqmLeﬂuvﬁ'aa*'mqm"m@mmw
1 wazginsalgpfudednynnuuasulad TnavinnisdfuaAleandiauazatsuaziliniueuis ‘lﬁ@gﬂ,m:ﬁuﬁ
winnzaniugUnsalszuudnTudmuuuesulail (Intemet of Things; 1oT) mmm@ﬂuﬂ%ﬂﬁﬁmmmammmuuu@;u
Mga‘m“ (complete randomized design; CRD ) ﬁﬁﬂﬂimm@@u‘ﬁﬂﬁﬂﬂ’l LLu'WlNﬂ’]?L‘WINM’mMu’]LLﬁuluﬂﬂiﬂdﬂﬂ
w"aLLaJWu'q”LiLLmmiuixuumuéjm T uieenidun1smaaedaIuIL 2 IANIINAADY (N1INARBNTART 3 1) A

seaunsanawausiuglsumeEusu Asil

qﬂmivnﬂamﬁ 1 mmumLL‘LiumvaiLme'faLmﬁuﬁﬁa:ﬁu 0.2 n§N/ams UMIUUTANNINAABITBITLAL
miﬂ@'faﬂw'@LLﬂﬁuﬁliLLmﬁﬁqmiLgmﬁ’fqmmwimmm@Lm@hmﬁmmmm uazlfuandnlsuasundignlusza
Vel jiRnemNdanIsAnEIestING N19EING ULATATLE (2561)

qﬂm'swmmﬁ' 2 m’mumLLﬂuﬂumiﬂme'aLLﬂﬁuﬁﬁi:ﬁu 0.5 NfN/ans LﬂuﬁTf;Lmummiwmauﬁm:ﬁu

. . I A o - X 4. X
dmsnIsasunaudiug lsunanss AUGIUNAANHIN9LsL AN BN NTBITTULIN S ALINNN LN T
NSENzLALelsLAg

FTULUMSAENLTUAIANUUILUUEFS

fudsadudanaainnsanani3unms 2,000 ans N ludaaeslssuuyinanugzannauiannulu (cleaning
arm) A1N170U5UAINIEILATTIIAINNANATDA LA FTUUNNTALNRIEUUNISUIENAINEIRNLN Lavinietinesni
110U 5usnanisinaeenuecin e luniae ans/AaTue wananniinaeudasulusaRafawlunnANazen (filter

d‘ o o a a o d‘ a d?j

mat) NaANAUAIRUNTILIILARLMNATLW I UTZLL

szuun Wnldlunisaeduifediuniszine wazHd1un1INIeNNINgININIUIAAT 5 uas 1 luAsau
ANNANSL A1NTUAININNTHNUNENUITLLNIBIANTUAU (carbon filter) AstinnAL ludasinuinewtn lUvnn1meaes
NNSAANITTEUINNNITLREN

a

AnUYH (temperature) ArUANgIMNANTETuszLLNTRE LA e lutas 25-30 aeEalTd AaanTaq

al
'

209N1918EN T8NMIALANYUNYHRAELATRIATLANGUUYH (heater)

aandauazang (dissolved oxygen) ArUANITALIANaaNTIAUAz A 8N TusTLLNTEE IR AYRANNG
4 F9An3N/ART AaaAterINTAeN TnanisaruaNiTuueenTiauaraumasLd wEes (sensor) WAZINNIRNLAE

aandiauusgnsasluifmagagUnanipougunisanseandiauuuudnludfaudessaulugog 4-7 Jadni/ans

AR5IN19Enara9UN (water flow) ArUANSRIINIT AR waas lussuunsaesliag lutdasfasas 15-20

2DITTULANBATINNIINAAD tNDLTUN9aANTAzaN D0 8 uYsE gL ansie Adnsnisinaneauiniu 20 Ans/

a
UMM



108 MIANTINHATNIZAANLNAN 2565 : 40 (2) : 105 - 114

N15AANITBINIT 81119 LT LN AEaRAaATINN1INAARd LAt TE 4N NI NIARDLIARNITNFZAY 0.2
nfu/ans aaatluanaansazane (dosing pump) Iagazyinnstssiluszaiansavsanasisaane lussuuniaaea il
| p ' [ o | 19 . . o A A o A
ANASTNIAABATINITNARBIAILNITTAAIAINDNUAS (optical density, 0.D.) InaldiaTasladnAIN17gANALLAS

(spectrophotometer) duaz 2 AftluadELazEY T9azilAiAudgy O.D. Wil 42 AaaATI9NITMAASY

Systern Control

Stepping Motor

copeet

Holder

Padding

A —

4 Level vater Sensor

= pH Sensor
N

4= EC Sensor

4 Do Sensor

Oxygen Tank

o Aosrimu uouwiu

Figure 1 Schematic diagram of a high density Moina culture system with sensors.
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Figure 2 The number of Moina fed with dried Chlorella sp. powder with different stocking densities.
(A) 0.2 g/l, (B) 0.5 g/l at 96-hours culture period.
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Table 1 The rate of population increases of Moina (individual/day) at 96-hours culture period.

Time Stocking density (g/1)
P-Value
(hours) 0.2 05
24 0.519+0.014° 0.561+0.043° 0.185
48 0.479+0.013° 0.467+0.001° 0.171
72 0.238+0.007° 0.241+0.006° 0.583
96 0.210+0.005° 0.219+0.042° 0.720

*The value (Mean+SD) in the same row having different superscripts are significantly different (P<0.05).
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Figure 3 The rate of population increases of Moina (individual/day) at 96-hours culture period with 2 levels of
stocking density of Moina.

*The values with the same letter above the bars were not significantly different (P>0.05).
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Figure 4 The percentage of the newly born of Moina throughout culture period with 2 levels of stocking density
(A) 0.2 g/l and (B) 0.5 g/l.
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Figure 5 Percentage of the new population of Moina throughout culture period compared with 2 levels of stocking density.

*The values with the same letter above the bars were not significantly different (P>0.05).
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*The values with the same letter above the bars were not significantly different (P>0.05).
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Table 3 Water quality parameters in Moina culture tanks with 2 levels of stocking density.

Stocking density 0.2 g/l Stocking density 0.5 g/l
Parameters Minimum-
P-value
(MeanSD) Range (MeanxSD)
Maximum
Dissolved Oxygen (mg) 4.8741.214° 4.02-7.53 4.80+1.218° 4.09-7.67 0.097
oH 7.5240.139° 7.39-7.82 7.47+0.185° 7.27-7.85 0.534
Temperature (°C) 28.97+0.123° 28.8-29.13 28.98+0.046 ° 28.93 - 29.30 0.874
Ammonia (mg/l) 0.762+0.511° 0.01-1.469 0.93+0.564° 0.01-1.539 0.000*
a b *
Nitrite (mg/l) 0.018+0.010 0.001 - 0.032 0.068+0.039 0.001 - 0.103 0.003
Total Alkalinity 119.84+0.836° 119 - 121.67 119.9641.145° 119.3-121.33 0.808
(mg/l as CaCO3)
Total Hardness 120.54+1.232°  129.33 - 130.67 129.41+1.036° 129.33-131.33 0.828

(mg/l as CaCO3)

*The Value (Mean+SD) in the same row having different superscripts were significantly different (P<0.05).
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Effect of Aloe vera gel and Guava Leaf Extract Coating on Postharvest Quality of Mango

(Mangifera indica) L. cv. “Nam Dok Mai Sri Tong”
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Abstract

Mango cv. Nam Dok Mai Sri Tong (NDMST) is an important export fruit item for Thailand. A problem with
mango fruit is the rapid quality decline after harvest, which creates troubles for the storage and export of the fruit.
Moreover, this problem is particularly significant in the case of the NDMST variety. In this research, we aimed to test
the impact of coating the NDMST mango fruit with different concentrations of Aloe vera (0%, 30%, and 60% (W/V)),
and guava leaf extract (0%, 30%, and 60% (W/V)), a mixture of 15% A. vera and 15% guava leaf extract, and a
mixture of 30% A. vera and 30% guava leaf extract on the extension of storage life at ambient temperature (30+2)°C
and relative humidity (65+2%). Weight loss, firmness, titratable acidity, total soluble solids, pH value, ascorbic acid,
color and sensory evaluation were evaluated in comparison with untreated control. The results showed that coating
with A. vera solution (60%) and the mixed solution of A. vera 30% + guava leaf extract 30% delayed colour change,
reduced weight loss, ascorbic acid level, and change in firmness, and extended consumer acceptance of shelf life

to 8 days compared to 4 days for the control (P<0.05). Therefore, application of these coatings is an alternative

'medmmalulaguasWmuinininens Ansnalulatdnnsinems Nuﬁwmﬁm"mﬁg el 50330

1Department of Agricultural Technology and development, Faculty of Agricultural Technology, Chiang Mai Rajabhat University,
Mae Rim District, 50330, Thailand

*Corresponding author, Email: thita_soo@cmru.ac.th
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choice for the postharvest handling, storage and export of organically grown fruit such as NDMST mangoes in the
future.

Keywords: Aloe vera, guava leaf extract, Nam Dok Mai Sri Tong
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Table 1 Effect of Aloe vera gel and Guava leaf extract coating on L value, a*, b*, hue angle, firmness and weight

loss (%) of mangos cv. Nam Dok Mai Sri Tong during storage at room temperature (30+ 2 °C), RH (65+2 %) for 10

days.
Storage time Treatment L value a* b* Hue angle Fruit firmness (N) Weight loss (%)
(day)
0 30 % Aloe 71.44 a 4.80a 38.45a 80.23 a 4.15a
60 % Aloe 71.44 a 4.80a 38.45a 80.23 a 4.15a
30 % Guava leaf (GL) 71.44 a 4.80 a 38.45a 80.23 a 415a
60 % Guava leaf (GL) 71.44 a 4.80 a 38.45a 80.23 a 415a
15% Aloe + 15% GL 71.44 a 4.80a 38.45a 80.23 a 4.15a
30 % Aloe + 30% GL 71.44 a 4.80a 38.45a 80.23 a 4.15a
Control 71.44 a 4.80a 38.45a 80.23 a 4.15a
2 30 % Aloe 72.15 bc 5.55d 38.32 cd 81.97c 529 ab 459b
60 % Aloe 74.00 ac 5.12de 39.74d 82.39 bc 596 a 4.34b
30 % Guava leaf (GL) 76.73 a 4.59 de 44.29 cd 84.37 a 4.52 bc 561a
60 % Guava leaf (GL) 72.20 bc 7.88b 4343 a 79.92d 4.55 bc 5.65a
15% Aloe + 15% GL 74.86 ab 6.80c 38.64 ab 81.07 cd 3.81c 515a
30 % Aloe + 30% GL 70.61c¢c 431e 41.22 cd 83.66 ab 5.26 ab 4.46b
Control 70.66 c 9.08 a 77.11 bc 77.89e 6.13a 5.61a
4 30 % Aloe 70.75a 941a 78.19¢c 771c 5.48 ab 5.92 de
60 % Aloe 71.26 a 8.58 ab 78.24 bc 78.19 bc 591a 537e
30 % Guava leaf (GL) 69.94 a 6.63¢c 78.24 bc 78.24 bc 4.14 de 6.8 bc
60 % Guava leaf (GL) 71.48 a 524d 82.56 a 82.56 a 4.40 cde 72b
15% Aloe + 15% GL 73.40 a 5.68d 81.80a 81.80a 4.98 bc 7.38b
30 % Aloe + 30% GL 70.07 a 711¢c 79.26 b 79.26 b 4.72 cd 6.26 cd
Control 69.88 a 8.05b 78.55 bc 78.55 bc 3.99e 8.70 a
6 30 % Aloe 71.03 ¢ 9.39a 38.55b 76.32 e 3.18¢ 9.54 d
60 % Aloe 71.48 bc 9.45a 40.58 ab 76.99 de 4.94 a 9.31d
30 % Guava leaf (GL) 71.55 abc 8.49b 39.77 ab 78.23 ¢ 4.22b 9.19d
60 % Guava leaf (GL) 7233 a 6.63c 41.55a 80.77 a 3.08¢c 10.48 ¢
15% Aloe + 15% GL 72.33 abc 6.84c 38.37b 79.81b 4.40 ab 9.80d
30 % Aloe + 30% GL 72.89 ab 8.49b 39.56 ab 77.84 cd 3.98b 8.43 e
Control 72.70 abc 8.31b 38.56 b 77.81cd 4.04b 12.68 a
8 30 % Aloe 69.55 ab 10.03 b 39.36 b 75.87d 2.82d 11.30 b

60 % Aloe 67.83 b 10.92 a 41.93 ab 77.15 bc 5.96 a 11.16 b
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30 % Guava leaf (GL) 69.59 ab 9.77b 41.42 ab 78.40 a 4.02b 11.40b
60 % Guava leaf (GL) 71.15a 7.67c 42.62a 75.90d 3.51 bed 10.71b
15% Aloe + 15% GL 71.73 a 7.72¢c 40.86 ab 76.29 cd 3.23cd 10.76 b
30 % Aloe + 30% GL 70.09 ab 9.21b 38.86 ¢ 78.42 a 3.83 bc 8.96 ¢
Control 71.11a 9.54 b 40.20 ab 77.36 b 4.22b 14.87 a
10 30 % Aloe 68.10 a 11.67 a 38.55 a 73.83a 3.46 b 12.65b
60 % Aloe 68.96 a 10.08 ab 40.73 a 76.28 a 4.66 a 10.67d
30 % Guava leaf (GL) 67.50 a 9.08 bc 39.16a 77.04 a 3.43b 12.23 bc
60 % Guava leaf (GL) 72.47 a 9.40 bc 44.24 a 77.89a 3.62b 11.58¢c
15% Aloe + 15% GL 69.43 a 822¢c 40.11a 78.40 a 277¢c 10.56 ¢
30 % Aloe + 30% GL 57.53 b 6.62d 25.60 b 7822 a 3.12 bc 10.67d
Control 71.63 a 10.28 ab 40.76 a 77.86 a 2.08d 1748 a

®Values followed by the same letter in the column on the same day were not significantly different according to Duncan’s Multiple

Range Test (P<0.05).

Table 2 Effect of Aloe vera gel and Guava leaf extract coating on TA (%), TSS, ascorbic acid and sensory evaluation

of mangos cv. Nam Dok Mai Sri Tong during storage at room temperature (30+ 2 °C), RH (65+2 %) for 10 days.

Storage time (day) Treatment TA (%) TSS (‘Brix) pH Ascorbic acid Sensory evaluation
(mg/100ml)

0 30 % Aloe gel 1.10a 9.87 a 3.89a 11.68 a 5.00 a
60 % Aloe gel 1.10a 9.87 a 3.89a 11.68 a 5.00 a
30 % Guava leaf (GL) 1.10a 9.87 a 3.89a 11.68a 5.00a
60 % Guava leaf (GL) 1.10a 9.87 a 3.89a 11.68a 5.00a
15% Aloe + 15% GL 1.10a 9.87 a 3.89a 11.68 a 5.00 a
30 % Aloe + 30% GL 1.10a 9.87 a 3.89a 11.68 a 5.00 a
Control 1.10 a 9.87 a 3.89a 11.68 a 5.00a

2 30 % Aloe gel 0.96a 16.48 bc 4.81a 10.84 bc 5.00 a
60 % Aloe gel 0.88 a 14.90 d 4.85a 11.02 abc 5.00 a
30 % Guava leaf (GL) 1.10a 17.56 a 3.66 b 10.34 be 5.00a
60 % Guava leaf (GL) 2.62a 16.16 ¢ 451a 11.70 ab 5.00a
15% Aloe + 15% GL 0.88 a 16.44 bc 4.42a 12.94 a 5.00 a
30 % Aloe + 30% GL 114 a 16.50 b 452a 9.72¢c 5.00 a
Control 1.38a 14.66 d 428 a 11.90 ab 450 b

4 30 % Aloe gel 1.16 bc 15.48 a 5.55 ab 10.84 bc 4.00 ab
60 % Aloe gel 1.28 bc 15.14 a 5.33 ab 11.02 abc 4.20a
30 % Guava leaf (GL) 1.50 ab 15.90 a 494 b 10.34 bc 3.50 cd
60 % Guava leaf (GL) 1.12¢ 1542 a 490 b 11.70 ab 3.20d
15% Aloe + 15% GL 1.08 ¢ 156.34 a 6.17 a 1294 a 3.30 cd
30 % Aloe + 30% GL 1.36 bc 15.60 a 490 b 9.72c 3.70 bc
Control 1.78 a 15.90 a 495b 11.90 ab 250e

6 30 % Aloe gel 1.20b 13.34 a 517 a 10.88 bc 3.10 ab
60 % Aloe gel 1.32b 15.66 a 534 a 11.96 abc 3.10 ab
30 % Guava leaf (GL) 1.30b 16.70 a 5.67 a 11.30 be 3.05b
60 % Guava leaf (GL) 1.34b 14.80 a 518 a 13.11 ab 2.70c
15% Aloe + 15% GL 1.18b 16.12 a 5.39a 14.10 a 3.15ab
30 % Aloe + 30% GL 1.06 b 13.46a 5.05a 10.16 ¢ 345a
Control 1.74 a 156.24a 5.46 a 10.70 be 250c

8 30 % Aloe gel 1.04 a 16.02 a 5.70 ab 8.00 b 3.00 a
60 % Aloe gel 1.30a 14.90 a 5.58 ab 9.44 ab 3.00 a
30 % Guava leaf (GL) 1.30 a 156.34 a 5.72 ab 8.50 ab 3.00 a
60 % Guava leaf (GL) 1.08 a 15.14 a 579a 8.70 ab 2.60 b
15% Aloe + 15% GL 1.20 a 14.28 a 5.87 a 9.60 ab 3.00 a
30 % Aloe + 30% GL 1.18a 14.64 a 5.62 ab 10.24 a 3.00 a
Control 1.24a 1414 a 5.38b 10.10a 1.20c

10 30 % Aloe gel 097b 14.96 a 5.89 ab 9.66 a 240a
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60 % Aloe gel 1.3a 16.70 a 593 a 9.59a 250a
30 % Guava leaf (GL) 1.24 ab 14.50 a 5.76 ab 791b 220a
60 % Guava leaf (GL) 1.08 b 14.52 a 5.83 ab 7.63¢ 250a
15% Aloe + 15% GL 1.06 b 15.76 a 5.58 ab 7.54¢ 220a
30 % Aloe + 30% GL 1.05b 13.84 a 5.50 b 6.52 d 2.60a
Control 0.92b 15.04 a 5.82 ab 6.23 e 1.00 b

®Values followed by the same letter in the column on the same day were not significantly different according to Duncan’s Multiple

Range Test (P<0.05).
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The Effects of Climate and Policy Information on Farmers' Alternative Cropping Decisions

and Information Receiving Channels in High Risk of Drought Area, Uthai Thani Province
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Abstract

In the dry season, government measures that were introduced to farmers for water management involved
planting alternative crops that required less water instead of off-season rice. However, it was found that the area of
planting of off-season rice still exceeded the government’s expectations. A better understanding of farmer decision-
making was required in order to shape policies for supporting farmer adoption of alternate crops. Therefore, in this
study, we aimed to investigate farmer decision making with regard to the planting of alternative crops when climate
forecast information was available, and how farmers perceived government policy on drought relief measures. We
performed an artefactual field experiment with game playing and analyzed farmer decision-making behavior using
the Mann Whitney U test and a regression model. In addition, a survey of farmer information receiving channels was
presented and analyzed using descriptive techniques. Data was collected in March 2021, from 79 farmers in Thap-
than District, Uthai Thani Province, which was considered to be an area at high risk of drought. The results showed
that climate forecast information influenced farmer decisions to do with planting alternative crops, and that policy
information alone did not influence farmer decisions. Moreover, the evidence suggested that most farmers received
climate information from television and the Line application, and received agricultural policy information from
agricultural officers. The findings strongly suggest that climate forecast information should be provided to farmers
in high-risk areas through channels that the farmers can easily access (e.g., television and Line). Furthermore,

agricultural officers have a crucial role to play in communicating agricultural policy.
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2) Tuusazsaureuny ﬁLduﬁI‘ﬂﬂ’]@LN%mﬁU@ﬂﬂW@ﬁﬂﬂﬁﬁﬁﬁmﬂmﬂuﬂﬂau@wﬁ]uuﬁ\i “fu@ﬂﬁummﬂn%nﬂu
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Table 1 Payoff for crop choice games.

Rainfall
Crop choice
Normal condition Drought
Rice 1,000 Baht 500 Baht
Mung bean 400 Baht 800 Baht
MsAATISUTaYS

nasindulatgnivanisdengninanuuiinlunissindulagesinwmns esannmssnduladfnasums
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S8 B-index uml,ﬂummmmmmmu ATUNEDY mwmmmuLLmTuummmzm’Lf-m@ﬂwmmaL@@ﬂmmu
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AUFLTRINNNNITLITRYATUNATNT ATITHRLEATIANTTOUUN uanani dnpasuAnaieadesszing
°n'@<1‘vmm?é”uqﬁ?ﬁuﬁﬂwm:mmﬁzmmmmmﬂé’m WA SEALNNTANT BAZINBSING (tertile) 29381¢) Aael Chi-square
test LAy Fisher exact test Imaﬁmimqﬁﬂﬁﬂﬁmwmmaﬁﬁi:ﬁu 0.05

NANNSANELAZIANT
ANHUSURINGNAIDLN
andeyainemsnsiidnsaunsingn ludesduliinsiadenyaly T3 Aldanysnfeenld 1 se vilfvie
fayadmiLaAIEi 79 918 wWuadn mwmmﬁmm@a‘ﬂ 52 1 dowlug)iumende (Feuay 62) uaziinnsAnunagflu
syAusipenvisalisuin (Feraz 65) duiLdeyasuAsgia mwmﬂimﬁﬂ”l,mmﬂﬂ'wmmﬂ?\ﬂuﬂwmummﬂ
62,734 1N l,l,@'“mu‘Lummwstmu@nmmmwmmﬂmmw 50,000 1% uNANE IneAsnsEAUdedaTAY

Wuldlsreudnaiias (3.19) mg@:ﬂﬂL@ﬂﬂ’mﬂmmmmemmﬂm eaTIRALAAI M Table 2
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L‘W'fﬂsl,ﬁﬁmﬁwﬁ”mmm’wt:mmi‘wmmvl,u'gnmmumnﬁnwmz‘?‘iﬁiﬁ\iﬁummﬁwaﬂﬂﬂmwimn@ IRnIsmageL
ANNUANFANIBINGNAIBENITUINNGN Anel Kruskal Wallis test ﬁmf’imwmﬁﬂu%g@muﬂfgm”ﬁ nwudn dayasauls
vesusiaznquRAadeldunnsaiuathelitiddty  enduaulsaaudedifgazanidnnindaeniaudednnns
e liwinfunnngs

Table 2 Characteristics of respondents.

Variables Mean Standard deviation
Age (year) 51.77 8.94
Off-season rice income (Baht) 62,734.00 75,447.70
The belief that government will cancel drought relief measures (1-7) 3.19 2.03
Frequency Percentage

Female 49 62.03
Education

Primary and below 19 24.05

Secondary and be equivalent 51 64.56

Above Secondary 9 11.39
Non-agricultural income

None 10 12.66

Below 50,000 Baht 45 56.96

50,001-70,000 Baht 13 16.46

70,001-100,000 Baht 9 11.39

Above 100,000 Baht 2 2.53

AnEnarasiayanennsalaNINaINIARAENIsENANNSEEENAEuaIsiansandulaLlgngmaian
wasanafwsouls B-index aldiilusatiuannissndulatlgniemiafenueanemang wazkan1siAei
#ngl Mann Whitney U test (Wilcoxon rank-sum test) uandliiiiugn dayanansalanineinialaninasienisingula
wenignivaniaiden Tag T1 HARANY8Y B-index 9NINGNATLAN 0Wsh T2 ANLRALYEY B-index liuAnsingan
1 d”l Yo = v a = o 773 o aa a 1 v a A =
nguAuAN 190 nslasiiesdayaulsunaaniannisdasenioudedaunlfsilaninasenissindulaaantgniv
VNAUABN WBNAINT ANRREABY B-index 183 T3 TusnsnsannguacLax NesdutiadnAtynisalis 0.05 (Table 3)

Table 3 Comparing alternative cropping decision (B-index).

Groups Mean Standard deviation Mean difference P-value
Treatment 1 (T1) 0.088 0.135 Control group < T1 0.007**
Treatment 2 (T2) 0.001 0.135 Indifference 0.808
Treatment 3 (T3) 0.072 0.160 Indifference 0.058

Mean and standard deviation of the control group are -0.023 and 0.088.

*, ** significant level at 0.05 and 0.01 respectively.

geldndndi wanistemsinssnduladgnivanisdenlaeiindoulsacunn  Saliannasandesiunaan
Mann Whitney U test (Wilcoxon rank-sum test) tneidiaganennsnfaninainaianswaluiianisuansanissindula
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Ugniiamiaiaen uazmslésuredeyanennsnianmgiienmeuasulamssn@nmadeaansaudednaunse il
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wstailey Lﬁ'mmﬂﬁmﬂmmwmmmmﬁqﬂuﬂwﬁmau‘hfmLLmuiuma‘ﬂi“ur;Tq \iuAENiLauYes Ndamani and
Watanabe (2016) iwudn mmﬁﬁﬁmmmwmmmfmmwmm%ﬁﬂﬁ’ﬁ‘lﬁ@maﬂé‘”mﬁqL‘W'm'%u yranana L
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ad w4 e oy s . v e 4 dda comoam s o oo A
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Table 4 Regression of alternative cropping decision (B-index) with control variables.

Variables Coefficient Standard error  P-value
Treatment 1 (T1) 0.122 0.048 0.014*
Treatment 2 (T2) 0.053 0.048 0.274
Treatment 3 (T3) 0.130 0.049 0.010*
Age 0.001 0.002 0.486
Female -0.008 0.035 0.824
Education
Secondary and be equivalent 0.072 0.043 0.098
Above Secondary 0.131 0.064 0.046*
Off-season rice income 0.000 0.000 0.221
Non-agricultural income
Below 50,000 Baht -0.047 0.048 0.339
50,001-70,000 Baht -0.064 0.059 0.281
70,001-100,000 Baht -0.022 0.066 0.741
Above 100,000 Baht -0.108 0.107 0.313
The belief that government will cancel drought relief measures -0.013 0.008 0.103
constant -0.070 0.138 0.613
n 79
R-squared 0.2364

* kK
’

significant level at 0.05 and 0.01 respectively.
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Table 5 Information channels of respondents.

Climate Agricultural policy
Channels
Frequency Percentage Frequency Percentage

Radio 14 17.72 8 10.13
Television 70 88.61 53 67.09
Newspaper 7 8.86 9 11.39
Fellow-villagers/ friends 6 7.59 16 20.25
Application (Line) 17 21.52 20 25.32
Agricultural officers 16 20.25 63 79.75
Irrigation officers 13 16.46 3 3.8

Others 6 7.59 2 2.53
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Table 6 Summary of association between channels of information and demographics of respondents.
Types Channels Education Gender Age tertiles
Climate

Radio

Television

Newspaper
Fellow-villagers/ friends
Application (Line)
Agricultural officers

Irrigation officer

0.150 [0.192]
0.415[0.418]
0.296 [0.267]
0.354 [0.417]
0.125[0.127]
0.036 [0.013]*
0.055 [0.037]*

0.307 [0.368]
0.671[0.724]
0.274 [0.417]
0.132[0.194]
0.051[0.088]
0.594 [0.774]
0.968 [1.000]

0.710 [0.657]
0.111[0.156]
0.878 [0.890]
0.557 [0.573]
0.836 [0.836]
0.065 [0.056]
0.483 [0.442]

Agricultural Policy

Radio

Television

Newspaper
Fellow-villagers/ friends
Application (Line)
Agricultural officers

Irrigation officer

0.418 [0.309]
0.303 [0.371]
0.612[0.766]
0.140 [0.104]
0.069 [0.052]
0.024 [0.042]*
0.425[0.694]

0.977 [1.000]
0.294 [0.331]
0.301[0.470]
0.231[0.265]
0.055 [0.066]
0.535 [0.580]
0.296 [0.554]

0.751[0.894]
0.454 [0.474]
0.464 [0.507]
0.486 [0.498]
0.308 [0.319]
0.099 [0.100]
0.361[0.379]

P-value of Chi-square tests are presented and p-value of Fisher exact tests are in [ 1.

*, ** significant level at 0.05 and 0.01 respectively.
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Changes in Germination and Seedlings Growth of Carrot after Seed Pelleting with Plant Nutrients

AansweE nelann” iwgsdnud Auwds’ ussRUd MaeA’ adtyn R’ wazgFunA Auszauns’
Jakkrapong Kangsopa', Phetcarat Jeephet', Nararat Thawong', Aranya Singsopa' and Sureemard Chantain’
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ANRNATY: NFENTEAUANNINNAATUG AINIRN AINWETLSS 51681 TNT

Abstract
Seeding is still a problem with the commercial cultivation of carrots. Due to the carrot seeds having a flat
shape and small size, and being lightweight, there is a low degree of vigor and seedling uniformity among the
seedlings. Therefore, the objective of this experiment was to determine the type and amount of plant nutrients
suitable for carrot seed pelleting. The experiment was conducted at the Seed Technology Laboratory, Faculty of
Agricultural Production, Maejo University. A completely randomized design was used as the experimental design,

with four replications that consisted of non-pelleted seed, pelleted seed + calcium sulfate, pelleted seed + 0.048,

"gend el AERARNTINNTINEAT Wnanandeudls enedunae Saudaidaelus 50290
"Division of Agronomy, Faculty of Agricultural Production, Maejo University, San Sai, Chiang Mai, 50290, Thailand
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0.096, or 0.192 g KNO3, pelleted seed + 0.064, 0.128, or 0.256 g NaH2P0O4.H20, and pelleted seed + 0.013, 0.026,
or 0.052 g KCI. Calcium sulfate at 30 g was used as a filler material, and carboxylmethyl cellulose (CMC) at 0.1%
(w/v) was used as a binder for the carrot seed (3 g). The results show that seeds pelleted with 0.096 g KNO3 had
the best germination and highest speed of germination when compared to other pelleting methods, and the
differences were statistically significant. Additionally, seeds pelleted with 0.096 g of KNO3 and 0.256 g of
NaH2P04.H20 had higher root and shoot lengths when compared to those pelleted with other methods, and the
differences were statistically significant. In aging, all the rates of KNO3 seeding resulted in higher seed germination
and speed of germination than did other pelleted seeds with different types and rates of nutrients. However, there
were no statistically significant differences when compared to non-pelleted seeds and seeds pelleted with
NaH2P04.H20 at a rate of 0.064 g, and 0.013 g or 0.026 g KCI. Seeds pelleted with 0.096 g of KNO3 and 0.256 g
of NaH2P0O4.H20 had higher shoot and root lengths, and the differences were statistically significant when
compared to seeds pelleted via other pelleting methods. Therefore, pelleting carrot seeds with 0.096 g of KNO3 is
the most suitable formula for use and is our recommendation.

Keywords: seed enhancement, germination, vigor, plant nutrition
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Luﬁmﬁﬁmaﬁ@ﬁ:uﬁﬂﬁmﬁmﬁm'ﬁuﬂﬂ@W@m@nmﬂiﬁ%ﬂmzmmn Lmé’]’miﬂﬁmmwummmq'ﬂﬂmmLuﬁmﬁuﬁéq
AAAAABIAUNANITUTLLRUAINNIBNAD NITFNANLHAAFINTL KNO, M3 0.096 N (T4) M NanTANIBNLAY

AuFalunssengenganazwansaiuluneaifdew FuuWauiungsuiaey 7 (Table 1) Teannsdssiiunauanals
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Windngsudsnisnenwansaniusine i sigsaaaslauardnsfimunzan avlidinansenusaninueen uay
ANHIFILINN99ENTBUNAATLG HaNAINT KNO, SeiunumdnAtysianszuauniseenaadudn tng KNO, daeive K

Ilalnwanduuazuaialen vhwrhiluanlunssnms osmotic potential uaz K' nazFunIIueedenlEiiinnd)
40 77l (Dazan 3anafiAna, 2540; quuiine yuuna, 2542) Bnika KNO, feunnsalfeandiauuriwgn daiidautas
duadulfusafinszuaunismelafing g fiqﬁﬂﬁmﬁrﬂmmam@ﬂiﬁﬁq@jﬁu wanANilwms (NO,) flasflusiafu
AanmreurlunszuaunisnelaliBnnna@en pentose phosphate pathway faazrmiiunueandiauluniseandlad
NADPH lunsztnunsmelarasuda v lfiudnnaianisinduazeanidunnauanniay (Tudy Sundisuiady, 2553)

daun1aneniuandaniu NaH,PO,.H,0 8m31 0.256 N3 (T8) v‘iﬂﬁiuﬁmﬁmmmqﬁuqqmnﬂdﬁmiﬁ%éu°]
AD 4.12 [ummAg wilduans1amneadatiunisnaniansae KNO, 8791 0.096 N3 (T4) HAN8N9A1AS 4.03

UALNAT daun1snanAnfae KNO, 86131 0.096 N3y waz NaH,PO,.H,0 87131 0.256 nFu Mnlidunauasend

|
A

AINENITINUATAINENIAUNAIGININNGN wazuanF1aiulun1egd Al aIaue Uiy nsNATau °] (Table 2) WD

dsziiuniasguiAnTan1esuaanesuiuladadn nnswaniuansae NaH,PO,.H,0 86131 0.256 N3N Taea9143%

2

- A |

IiFundianeafugainay 17 wefidwsd ilenFaumsuiuwdain ldldliiuniswen wanainii KNO, 6531

o

0.096 N3 uaz NaH,PO,.H,0 87191 0.256 N3H fiatoe lFFUNAILATANTAIINEIIINUATAINENIFUNA 149NN

aa

nesndnau o etwiiulddn tne NaH,PO,.H,0 uaisdsznaundnaesnaanafandasiseanisiaseyiauinuessn

1 4
yala K

Tneiannzanidesuazsnuaus wenannii nunadasdedan Wangein léaaetu wazdaslunsdapmziinma ull
wazlilsfu Anfedaadasiunszuaumsadeudiatinana wazull fudu (Manning, 2010) LAZANNAANENH2IMNT
Wl lunnsnenwdniug aaneuisaznszanadoeg lusaiiaassnivg asaunsni Wl lunisasydvie laviun
Tnellgeyunely vinldnnaifia NaH,PO,.H,0 651 0.256 N3 uaz KNO, §731 0.096 N3 tlugmsnimunzanseanis

Ql 4?1 v % v
LWN’]J%“]J@\W]’]’]ME’]’J?’]HLL'Z\]L’F]')']QJEI’]"JE]HN@’]VLW

Table 1 Radicle emergence, speed of radicle emergence, germination and speed of germination of carrot seeds

after pelleted seed with difference type and ratio of plant nutrients, tested under laboratory condition.

Treatment ' Laboratory condition
Radicle emergence Speed of radicle emergence Germination Speed of germination
(%) (root/day) (%) (plant/day)

T1 85a”° 7.04a 84 b-d 6.00 b-d
T2 43 b 354b 84 b-d 6.00 b-d
T3 39b 3.25bc 83 cd 5.89 cd
T4 36 bc 3.00 bc 93a 6.64 a
T5 37 bc 3.04 bc 79d 564d
T6 29 cd 2.38 cd 80d 5.68d
T7 47b 3.92Db 84 b-d 5.97 b-d
T8 40 b 3.34b 89 b 6.32 b
T9 25d 2.08d 80d 571d
T10 45b 3.75b 86 bc 6.14 bc
T11 43 Db 354b 87 bc 6.22 bc

Fetest *x . . .

CV.(%) 9.99 16.05 3.98 3.69
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**: Significantly different at P<0.01.

= non-pelleted seed, T2 = pelleted seed + calcium sulfate, T3 = pelleted seed + KNO, 0.048 g., T4 = pelleted seed + KNO, 0.096 g., T5 =
pelleted seed + KNO, 0.192 g., T6 = pelleted seed + NaH,PO,.H,0 0.064 g., T7 = pelleted seed + NaH,PO,.H,0 0.128 g., T8 = pelleted seed
+NaH,PO,.H,0 0.256 g., T9 = pelleted seed + KCI 0.013 g., T10 = pelleted seed + KCI 0.026 g. and T11 = pelleted seed + KCI 0.052 g.

? Data are transformed by the arcsine before statistical analysis and back transformed data are presented.

* Means within a column followed by the same letter are not significantly different at p<0.01 by DMRT.

Table 2 Shoot length, root length and seedling length of carrot seeds after pelleted seed with difference type and

ratio of plant nutrients, tested under laboratory condition.

Treatment ' Laboratory condition
Shoot length (cm) Root length (cm) Seedling length (cm)

T1 352¢cd” 5.08 bc 8.60 bc
T2 3.75 bc 526b 9.01b
T3 3.59 cd 4.89 b-d 8.48 b-d
T4 4.03 ab 6.33 a 10.36 a
5 3.52 cd 4.73 b-d 8.26 b-d
6 3.41 cd 3.92d 7.32d
T7 3.45cd 4.05 cd 749 cd
T8 412 a 6.34 a 10.46 a
T9 3.45 cd 514 b 8.59 bc
T10 3.32d 4.69 b-d 8.01 b-d
T 3.33d 4.44 b-d 7.77 cd

F-test e ok .

CV.(%) 6.14 12.76 8.66

**: Significantly different at P<0.01.

'T1= non-pelleted seed, T2 = pelleted seed + calcium sulfate, T3 = pelleted seed + KNO, 0.048 g., T4 = pelleted seed + KNO, 0.096 g., T5 =
pelleted seed + KNO, 0.192 g., T6 = pelleted seed + NaH,PO,.H,0 0.064 g., T7 = pelleted seed + NaH,PO,.H,0 0.128 g., T8 = pelleted seed
+NaH,PO,.H,0 0.256 g., T9 = pelleted seed + KCI 0.013 g., T10 = pelleted seed + KCI 0.026 g. and T11 = pelleted seed + KCI 0.052 g.

? Means within a column followed by the same letter are not significantly different at p<0.01 by DMRT.

14

HANTWANLNAANUELATANIINNUEIADIMNTRIUAINIUNNF LI EURUNAANUS
WAINI9L9BNE WL LA lnenHn199enINuazANFI lN998NIN GININNTINIINENNAAYINNITNAD
NNINBNINAAAIY calcium sulfate LieNaLN9LAYA WAZNIINANINAATINAL KNO, 791 0.048, 0.096 Laz 0.192 N5
(T2-T5) ﬁmwm'aﬂmemuL?fﬂumiq'amgqmnﬂdw LazuAnFneR Wl AR NI TAY d wi ldwmnsnafiuALAng
nanwansae NaH,PO,.H,0 831 0.064 N3N, KCI 8m31 0.013 uaz 0.026 i (Table 3)
mm'\'i'a’mqLuﬁmﬁuﬁflﬂummﬁmﬁ%m@ﬁﬁmm% 1nel Delouche and Baskin (1973) Guiiludannsiildnaaey
AUt uNAniugG tnaliudniugatnialdan nguugiigeuazisanszuaunisuigla (nsldanns) udn
S aazantdeEng LA RULAT ALY Aenaliiudn R nan NIy (HAtel Sunfiiu, 2545) a1n3snng
W9egwuIn Tusendne 1-6 du mi‘w‘aﬂLuﬁmnﬂmsnﬁ%ﬁm@m?wmmﬁmzﬁwﬁuﬁmwmﬁmmﬁmm fefinnssen

I ¥ o o «

18971n8arANLIF lUNNT9eNI NREININAAT lEN WA TNeN aeARRRIRLTIENNUTEY ANTNeE N1elann (2563)
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WU Wananuaaugia e usaNAUANs T U IN139aNsINgeaNINNIINIINaNINAAYNNITNAT IWsTey 1-3 TU
watlsifiansznusiaadeanAnnug at1elsfinu Wanatsunisdssifiusunaninfasy 14 34 wuda naswaniuén
Aot calcium sulfate WNENBHNUALY WAZNIINENINARTINTL KNO, §731 0.048, 0.096 kA 0.192 N§N £9AIHAIINIEN
49 A laiupnsneiuiumaalinen duiu naswanwmdaudaziaouandrzeasnissansnluszazusn usliansuniuug
FAINNNTLITANAINIBNAINNIATIIUAING (ISTA, 2013) NudINnenNAn ldRT99senIseeneNdniuguAsen
wAnnIwanuAnuguATandanfiu NaH,PO,.H,0 uaz KCI denaliaainsen uazmaniialunisenanad 1iasan
U51N04999 Na'" uaz CI MINNINTUW Wazgun)RNGIIUAINNIT18981E AHHANIENUABN1IAATNUNTBUNAATIANAY

A inszuaunisenaasudngaasinvsaiatuladn (Luan et al., 2014; Chowdhury et al., 2018)
AUnNNINBNINAATINTL KNO, 87131 0.096 NdH Uaz NaH,PO,.H,0 67131 0.256 Ni HANENIFL ANENY

¥ 2 1 1 o aa dl = o Qdd‘ d!

2N WATAINEIIFUNAIGININNGT wazuans1eiulunieadmidefsauieuiunssudsdu o (Table 4) T9HANTg
I ad < o G o & v Ay v . A
nAaeInLdl Asn1snenindndas desiugnininmaniugainaninuandeni ldisnzasld Iag calcium sulfate NN

s

=2 5y aa = P o § v & = Lo = & )
ﬂm@ﬁ\luﬁ]@]maﬁﬂuqiﬂﬂ LL@zN@‘l«éﬂqﬂ@uiﬂﬂﬂ’]uﬂ@q\i Vniﬂﬂ@uWﬂﬂLN@ﬂﬁJgﬂ?qQL?ﬂuLuﬂu LAZLANLINNLUNIY (Saint-

[~3 o

Gobain Formula, 2021) auifzaiaieunisgaaninsnzteaiuliiumaniugunsen 1oaasannnfauwazAINTY

a aa

Tudasszazoamilisianmuninsaniuguasanls aaenndeaiu Yyl @3 (2558) uaz Gawande et al. (1980) 318N
31 nManananaziratlasiunsniugainaniszaarsanananieu Tnaandnsnaiasuulaegoimgiises
wanliiduetneg wanainil nanenwaniuguasensaniusiaemsiva tnaaniy KNO, 8h9 0.096 niu dedanly
o s 4 al = a a o ¥ a4 a2 a £y
nsdannzvitimig utls uazllsiu sandedse@nsninnisldiivesiia anvivdedadsunisduniulsauazunaLng
#8im e 1ufu (Manning, 2010) 491 NaH,PO,.H,0 dsdadiunisiaseyiiuinaessin wazsnaaldinunadanls
] = a a d%’ =2 o v @ g = |
28 19NLILANTNINNINTY (Schachtman et al., 1998) Awinlin swaniuansae KNO, uay NaH,PO,.H,0 Ndaudae

duasunisasiuinressunduasen i geuinndnssuisen o) ulindnarvagluaninuondennlimuzan dou

Da

dl 1 Yo d‘ Yo da‘/ aa ] o % =3 ¥ v . !
wanfldladunswan LNﬂim?‘Llﬂ’J’]N‘Hu@]\‘i“Q’WﬂQﬁﬂ’WLN@"Iﬂq V]WIMLN@@Qﬂﬂ?&ﬂHIM hydrolytic enzyme 173

[ '
=X a

NITUIUNITHUNLBRTNIANTY a1unsiazann e lundnazgndesuaziianislantaesadnuian :9ulawaes

aa ' , P ya ax o - X @ = £ 4
@qmugﬂmimuﬂqiw\?@qﬂ ﬂQL@?NIMﬂ@ﬂi?NLN LL'V]U@Z\W]NLL@zﬂqﬁ‘Wq\?qu"ﬂ@\?L@uvlsﬁll@]\?ﬁlu LN@@Nﬂ']?M']ElGLQ@]Q?lu LNA

a 1

. . = ! a = PPy a P |
N3¥UIUNIT peroxidation sﬂﬂﬂ@mﬂ@@ﬂﬂuﬂﬂ@@@izsﬁﬂLﬂu@u?ﬁj@m@\?ﬂL@ﬂm?@u@qﬂiﬁiﬁ?lﬂuﬂ@\iﬁqiﬂL@q@@u °'| Nag

]

|
A % s

v a 1 a a dl A ] a = 1 %
TnatAes 1w ada wazldsAuniduainisazan viradiullsenauaaitiaiuimas NANAALMsa lATNAT I LAYNNT

q

Ynauredsad neanizideiumasrinliiianisialuasesanssng o (iatle Aundiis, 2545; McDonald, 1999) 43

o

Hansznusanisiafaudtaaiulsseanisasyiulnvediundnla tnganiznisneninaniuguasansauiy

NaH,PO,.H,0 Uaz KCI lHasan1sunniaed Na way CI iun ntuazdenaliiinnisazanaadinanisinnisn 59

v v

m@ﬁi@ﬂwqm%uﬁﬁmeﬁmmmi MAAAnNsdudansEnene s tasgIusINLazaNsula (Chowdhury et al., 2018)
~ 2 PR \ o . ~ o v N o
AN uUNRNgeIuAINNIsINeNLdadaansEnLsansting e nuaza1sulABnAde (Luan et al., 2014)
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Table 3 Radicle emergence, speed of radicle emergence, germination and speed of germination of carrot seeds
tested under laboratory condition, after pelleting process with difference type and ratio of plant nutrients, and

accelerated aging.

Treatment ' Laboratory condition
Radicle emergence Speed of radicle Germination Speed of germination
(%) emergence (root/day) (%) (plant/day)
T1 67a”’ 559 a 70a 5.04 a
T2 18 bc 146 ¢ 70 a 497 a
T3 18 bc 146 ¢ 72 a 511a
T4 20 bc 1.67 bc 70 a 5.00a
5 20 bc 1.62 bc 70 a 5.00a
T6 15 cd 1.25cd 65 ab 4.64 ab
T7 20 bc 1.63 bc 60 bc 4.29b
T8 25Db 2.08b 5c 4.18b
T9 17¢c 1.38 cd 64 a-c 4.57 ab
T10 18 be 1.50 be 63 a-c 4.50 ab
T11 10d 0.83d 58¢c 414 Db
Fitest . . *x ok
CV.(%) 12.00 20.14 6.70 8.72

**: Significantly different at P<0.01.

'T1= non-pelleted seed, T2 = pelleted seed + calcium sulfate, T3 = pelleted seed + KNO, 0.048 g., T4 = pelleted seed + KNO, 0.096 g., T5 =
pelleted seed + KNO, 0.192 g., T6 = pelleted seed + NaH,PO,.H,0 0.064 g., T7 = pelleted seed + NaH,PO,.H,0 0.128 g., T8 = pelleted seed
+NaH,PO,.H,0 0.256 g., T9 = pelleted seed + KCI 0.013 g., T10 = pelleted seed + KCI 0.026 g. and T11 = pelleted seed + KCI 0.052 g.

? Data are transformed by the arcsine before statistical analysis and back transformed data are presented.

° Means within a column followed by the same letter are not significantly different at p<0.01 by DMRT.

Table 4 Shoot length, root length and seedling length of carrot seeds tested under laboratory condition, after

pelleting process with difference type and ratio of plant nutrients, and accelerated aging.

Treatment ' Laboratory condition
Shoot length (cm) Root length (cm) Seedling length (cm)
T1 329¢” 523b 8.53 bc
T2 3.64b 512b 8.75b
T3 3.54 bc 518 b 8.71b
T4 3.99a 6.06 a 10.05a
5 3.48 bc 4.24 c-e 7.72 cd
T6 3.31¢c 4.07 e 7.38d
T7 3.51 bc 418 de 7.69 cd
T8 403 a 6.24 a 10.27 a
T9 3.43 bc 5.01 bc 8.44 bc
T10 3.28c 4.95 b-d 8.23 b-d
T 3.30¢c 4.46 b-e 7.76 cd
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F-test ok ok o

CV.(%) 5.35 10.09 6.81

**: Significantly different at P<0.01.

= non-pelleted seed, T2 = pelleted seed + calcium sulfate, T3 = pelleted seed + KNO, 0.048 g., T4 = pelleted seed + KNO, 0.096 g., T5 =
pelleted seed + KNO, 0.192 g., T6 = pelleted seed + NaH,PO,.H,0 0.064 g., T7 = pelleted seed + NaH,PO,.H,0 0.128 g., T8 = pelleted seed
+NaH,PO,.H,0 0.256 g., T9 = pelleted seed + KCI 0.013 g., T10 = pelleted seed + KCI 0.026 g. and T11 = pelleted seed + KCI 0.052 g.

?Means within a column followed by the same letter are not significantly different at p<0.01 by DMRT.
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Abstract

Information on the spatial variability of soil organic matter is very useful for precision agriculture. The
objective of this study was to investigate the status of spatial variability and spatial distribution patterns of soil
organic matter (SOM) in paddy soils with loamy and sandy textures found in northeast Thailand using geostatistics.
The researchers selected 5 study sites in Phra Yuen District, Khon Kaen Province. These were the areas of Dong
Yang En (loamy soil) and Ban Phai (sandy soil) soil series.The soil was collected at a depth of 0-15 cm at each site
using a non-aligned stratified sampling method in a 5x5 m grid in an area of 50x50 m”. A total of 500 soil samples
were analyzed for organic matter content in the laboratory. Basic statistics and geostatistics were employed to study
the variability, spatial variability, and spatial distribution patterns of soil organic matter. The results showed
differences in spatial variation and spatial distribution patterns of SOM among the study sites, even at sites of the
same soil series. The variations in SOM based on CV% were moderate (CV >18.95-33.42%) and high (CV >35.72%)
for the Dong Yang En and Ban Phai soil series, respectively. When geostatistics were applied, the best-fitting

semivariogram models for all study sites were the Spherical and/or Gaussian models, and judging by R® values
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(> 0.600), the models were good enough for the next step - spatial interpolation. The spatial distribution pattern
calculated from the Kriging interpolation was reliable (RMSPE% < 40) as the patch of soil organic matter is upon on
the effective range between a sample point. Thus, long continuous areas of cultivation had a higher variation. The
result also indicated that differences in the spatial variability and spatial distribution patterns of soil organic matter
varied according to the landscape, length of time farmed, and agricultural activities at each site.

Keywords: soil organic matter, fertility level, geostatistics, spatial variability
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Figure 1 Stratified systematic unaligned sampling in Phra Yuen district, Khon Kaen province. N1 and N2 represent
the areas for rice cultivation < 5 years and L1- L3 represent the areas for rice cultivation > 30 years in areas of Bpi

and Don soil series.
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Figure 2 Semivariogram showing nugget sill and range parameters.
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(Table 1) eeannluiudl N2 Snnsmnasirluiuiiteuassfunafudetne dmunnIsuunsTaLANY
LLaJﬂJmummaﬁmm@um‘?ﬁmqhﬁmﬁ@ﬁﬁLLuﬂmummm’mm Sumner (2000) WLINYARBAILNNDULAETAAULINU LR
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BunadngszAuunans (CV = 18.95-33.42%) dautamutinuliiaauulslsusziugs (CV > 35.72%) & miuen
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Table 1 Showing variation of soil organic matter in 5 study sites using basic statistics.

Study Soil Min Max Mean ) cv Variation
; Status SD 3 Skewness

site series (OM%) (OM%) (OM%) (%) class

N1 0.65 212 1.26 Low-Moderate 0.3 23.77  Moderate 0.44

L1 Don 1.01 2.87 1.83  Rather low-Rather high  0.35 18.95 Moderate 0.99

L2 0.25 1.43 0.59 Low-Rather low 0.20 33.42 Moderate 0.9

L3 0.26 1.99 1.1 Low-Moderate 0.40 35.72 High -0.14

Bpi
N2 0.05 1.81 0.56 Low-Moderate 0.33 58.19 High 0.31

""N1and N2 represent the areas for rice cultivation < 5 years and L1- L3 represent the areas for rice cultivation > 30 years in areas
of Bpi and Don soil series.
® Classified based on Soil Resources Survey and Research Division, Land Development Department (2005).

® Classified based on Sumner (2000).
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models £l i1 R?> 0.600 Famanzandusunistlazanniindaeianas kriging interpolation Ieluganuasenaewiaiiy
Auautunsenle ‘W‘uiuLm@‘ﬁ'mmmuﬁthmiﬁﬂmmmLLﬂiﬂmumm%uw‘%‘*ﬁmqluﬁuﬁﬂ gaussian uae spherical
(R* = 0.600-0.960) zﬁﬂm"umﬁuﬂmitﬁlaLﬂu?\ummﬂuauéqu wufjﬂmmﬁmmmuﬁqmﬁ@ spherical model (R* =
0.818-0.894) A1 nugget/sill LisTasAt AL 39 EeT T uun AN aues Oliver and Webster (2014) Wudn
TusgmﬁummqL@uﬁi:ﬁmfa’muﬂ?ﬂmu@qﬁuﬁ%Lwia‘:ﬁuﬂmnmqﬁ\ﬂzgq (nugget/sill = 0.01-0.47) “lumm:‘?ﬁmﬁu
ﬁwuvl,sjﬁiwﬁ’ummLLﬂiﬂiquﬁq‘ﬁuﬁzﬁammﬁmr’fﬂunﬂﬁuﬁﬁﬂm (nugget/sill = 0.04-0.14) duFUAN effective range
viseszezneiideyamalsUsresBuindag uAukifaadiniugiu - annsinmninusnluiuiigeausceng
euilszazmaiifeyanuudslsureddunie g luaukifiaudiusiuandellegszning 12-414 wns wazluge
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w099aiuFatniuNIzan Aa 3 was lunsaiiunldsunisnmaseudayaudaissitianuulslsuluiungs dou
Tunsinunndayailszitiauulslmuluiuimauisniusietraiundssazvineiuie 207 wes

AaNNMFALUNILRLILNSNsEAnafE W Ined1eBeAudN Ut IR nugget/sill uaz range Ineld3ans
kriging  interpolation Lw'aLmmaﬂLm‘umamywmmmﬂ?mmﬂummm’lumum@mmuwumﬂm wugngluuunig
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Table 2 Showing semivariogram parameters of soil organic matter in different 5 study sites using geostatisitcs

approach.
Effective V4 - %2 range Spaial
Study  Soll Nugget Sill Range Nugget )
; Model ) ) range of influence dependence R
site series (OM%) (OM%") (m) /Sill )
(m) class
N1 Gaussian  0.064 0.13 65.98 114.27  28.56-57.13 0.47 Moderate 0.900
103.49-
L1 Don Gaussian 0.040 2.09 239.02 413.98 0.01 Strong 0.960
206.99
L2 Spherical 0.001 0.03 12.44 12.44 3.11-6.22 0.02 Strong 0.622
L3 Spherical ~ 0.009 0.22 41.59 41.59 10.39-20.79 0.04 Strong 0.818
——  Bpi
N2 Spherical ~ 0.019 0.13 39.70 39.70 9.92-19.85 0.14 Strong 0.894

"N1and N2 represent the areas for rice cultivation < 5 years and L1- L3 represent the areas for rice cultivation > 30 years in areas
of Bpi and Don soil series.

% Classified based on Oliver and Webster (2014).

Gaussian model; R’= 0.960 Gaussian model; R? = 0.900 Spherical model; R= 0.622
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Figure 3 Semivariogram showing relationship between semivariance and distance of different 5 study sites. (a)-(c)

showing sites N1, L1 and L2, respectively and (d)-(e) showing sites N2 and L3, respectively.
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Figure 4 Showing the spatial distribution pattern generated from Kriging interpolation of different 5 study sites.

(a)-(c) showing sites N1, L1 and L2, respectively and (d)-(e) showing sites N2 and L3, respectively.
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Table 3 Mapping accuracy of soil organic matter generated from kriging interpolation.

Study site’ MPE? MPE%” RMSPE® RMSPE%®
N1 0.00 0.00 0.26 20.44
N2 0.00 0.32 0.22 39.03
L1 0.00 0.20 0.27 15.01
L2 0.00 0.20 0.15 25.27
L3 0.00 0.31 0.20 17.84

"N1 and N2 represent the areas for rice cultivation < 5 years and L1- L3 represent the areas for rice cultivation > 30 years in areas
of Bpi and Don soil series.
# MPE = Mean Prediction Error / MPE% = Normalize Mean Prediction Error.

°* RMSPE = Root Mean Square Prediction Error / RMSPE% = Normalize Root Mean Square Prediction Error.
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NAURINITANALAULE MIEN T UANNTINURLIAIAEI B NITHEUIAZ NS M AU N AR LU LARA
Effect of Extraction on Anthocyanin from Black Glutinous Rice Using Soaking Method and Pulsed

Electric Field
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Abstract

The aim of this study was to compare two extraction methods of anthocyanin from black glutinous rice. The
first extraction method was soaking in water at room temperature (27+1), 50, 60, 70, 80 and 90 OC for 8 hours, and
the second extraction method involved the use of pulsed electric field (PEF) at 3 kV/cm for 10, 15 and 20 minutes.
The weight ratio of black glutinous rice to water used was 1:5. It was found that when the extraction temperature and
the extraction time were increased, the total anthocyanin concentration increased. The highest concentrations of
total anthocyanin in the extracts from black glutinous rice that were seen for the water soaking method at 90 OC for
4 hours, and for the PEF method for 20 minutes were 12.42 and 99.65 mg/100mL, respectively. In conclusion, the
comparison of the two methods of extracting anthocyanin from black glutinous rice revealed that the PEF total
anthocyanin extraction method rice was 8 times more efficient than the water soaking method and was 12 times
faster.

Keywords: anthocyanin, black glutinous rice, pulsed electric field
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Frawtlenssizadnam (black glutinous rice, purple glutinous rice, purple rice) N33 1tsuanlalaefia
uwararsuenlsloeniuluBunngandndnge 8-16 i ansdsing vasdhanagileglusfnnudeduresndadn
TneignsuaulslaeniiuasiBunnmnndiowandauidas @iy nagh, 2554) ansueulsloeniuiluanslidlu
213 (Chun-Ying et al., 2014) uazlinnuanunsolinnsazanetn wazdasiniugnssinueyyadass (antioxidant)
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mﬂmsl,mmqvmma‘lum@mm (Hou, 2003; Katsube et al., 2003; Bagchi et al., 2004) Tmﬂﬂmﬁmﬂmwummms
waulslreniu laun guungd 1an slinessagnazans uazdnsdiuaessagnazane L (Anderson and Markham,
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Figure 1 The water uptake of soaked black glutinous rice at the different various condition.
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Figure 2 The moisture content of soaked black glutinous rice at the different various condition.
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Figure 3 The absorbance of water after soaking black glutinous rice at the different various condition.
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Table 1 The total anthocyanin (mg/100ml) of water after soaking black glutinous rice at the different various condition.

Soaking Water temperature (°C)

time (h) 27 50 60 70 80 90
1 2.75+1.00°¢ 3.11+1.10°© 4.97+0.45°%° 6.05+0.31°"° 6.36+0.59° " 7.15+0.02°"
2 3.74+1.89°° 5.18+3.06™ ° 7.22+42.32°"° 9.47+1.43°" 9.61+0.93°" 10.35+1.25°"
3 5.74+2.43>°%  6.72+2.12°°°%  7.99+0.47°"  10.38+1.52*" 10.06+0.17%°"  10.58+0.44>"
4 7.60+0.21%°F  8.73+0.12*°F  9.16+0.89°°  10.68+0.34°°%  10.14+0.74°°  12.42+1.24®""
5 8.35+0.34°°°  8.80+0.98%° 9.82+2.43°%  11.09+1.01*°%  11.78+0.31*"®  13.71+0.16*"
6 9.05+0.73*° 9.08+1.23%° 9.59+2.86°°  11.07+1.13""®  11.48+0.96°"®  13.20+0.18°"
7 9.65+0.11°° 10.2840.28°°  10.65+1.45°°  12.44+1.05"° 11.90+0.32° % 13.63+0.78°"
8 8.72+1.33" ¢  852+2.12* % 10.13+2.09°"%°  11.61+0.22" "  10.87+1.92°"*°  12.91+0.17°"

*Y Means value in the same column with different letters are significantly different (p<0.05).

** Means value in the same row with different letters are significantly different (p<0.05).
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Table 2 The qualities of soaked black glutinous rice and water after soaking black glutinous rice by pulsed electric

field at different times.

Soaking time (min.)

Qualities
10 15 20
Water uptake of soaked black glutinous rice (%) ™ 25.23+0.60 25.95+0.57 27.20+0.71
Moisture content of soaked black glutinous rice (%) "™ 38.62+0.52 40.10+0.17 42.27+0.49
The absorbance of water after soaking black glutinous rice 2.938+0.01° 2.931+0.01° 3.073+0.01°
Total anthocyanin of water after soaking black glutinous rice 95.26+0.37° 95.05+0.44" 99.65+0.44°

(mg/100ml)

"™ Means with no significant difference (p>0.05).

*® Means value in the same row with different letters are significantly different (p<0.05).

Table 3 The moisture content of soaked black glutinous rice and total anthocyanin of water after soaking black
glutinous rice at the different various condition.

The moisture content  Total anthocyanin of water

Method of soaked black after soaking black
glutinous rice (%) glutinous rice (mg/100ml)
Black glutinous rice before soaking 11.26+0.19 -
Soaking in water at 27°C for 8 h 19.42+0.14 8.72+1.33
Soaking in water at 90°C for 4 h 22.28+0.09 12.42+1.24
Soaking in water by the pulsed electric field for 20 min 42.27+0.49 99.65+0.44
agUuanisAnu
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Ralstonia solanacearum species complex
Screening of Curcuma sp. (Patumma) Hybrid Lines for Their Resistance to Bacterial Wilt Caused

by the Ralstonia solanacearum Species Complex

afinen A9’ 298U BATWANR" Weg Taq’ B9UA Wangy’ LAzIRANAT UUNATRRAS

Athidtaya Kumvinit', Angsana Akarapisan’, Pornsuk Chaisuk', Theeraniti Puangkrit’ and Chalermsri Nontaswatsri®

UNAnta
mimmmfaun’]ilﬁmimiuﬂmmmmw fulBauuAiGe Ralstonia solanacearum species complex #1116 19
Fenidaai o lalsian wu 1 lelnanianansadvansuasinllyuaniialseld fa R, solanacearum lalsan Si16
biovar 4, phylotype |, sequevar 30 AsusnanUyuafian szt afins T angnneduniy wmdngulul
Sledmdeninuaniuggnuanngnageuanusunusialsafion @ nodugianuuniugegaLazuang
panguLseaIneAalsafieadend o wefifus Ae Wuded waesnns wlildBumag 01 uazuaildBuinaa 02 dou
WugTNNHEA AU uardnadad wansansunuselsn ‘Er;mLmmmm;mmmmimu&ﬂgﬂL%@‘ﬁ' 25,10 AT 5
wWefidudninadiu douiugunonsdidiessy @eglusied uaziinien WAAIAYINBRULDGIRA TAELAAIAITNIULI
v9laail 100 wWefidus Teeniduiluanslidiuin ugdnuunfifiaaudiuniunazfiuniugage FalTauLATEY
mmaiimﬁmﬁmmﬂﬁuﬁf biovar 4, phylotype |, sequevar 30 AaWugINWNER TNAL Anandad gf wasasindo
wli9Bnaa 01 uazulldBninag 02 %'\‘1mmﬁiﬁmmm’ifﬁ”ﬂﬁ@wwaﬁﬂmmmﬂumiﬁmLﬁ@ﬂﬂnumﬁuﬁ
ANUAN Lﬁ'ﬂﬂ@]ﬂim%\m’]‘iﬁ'] Lmuﬁmg@mmqLﬁmgﬁﬂu@mﬂm
AdIATY: Uvuun miﬁmlﬁ'ﬂﬂﬁuﬁﬁ?mﬁmﬁm Ralstonia solanacearum species complex

Abstract

The pathogenicity of 9 strains of bacterial wilt caused by the Ralstonia solanacearum species complex were
tested by inoculation on Patumma hybrid lines, and it was only the R. solanacearum strain Si16 (biovar 4, phylotype
| sequevar 30) that caused disease symptoms in Patumma. The bacterial strain was isolated from bacterial wilt
found on Patumma sampled from San Sai District, Chiang Mai Province. The screening of Patumma hybrid lines for
their resistance to bacterial wilt was done by inoculation with various bacterial wilt strains. The varieties that showed
high resistance to the bacterial wilt with 0% of disease incidence were cv. Yuki, cv. Ploytaksin, cv. Maejo Impress
01 and cv. Maejo Impress 02. The varieties cv. Chom-Phu Mali, cv. Chom-Phu Sen and cv. Ladawan were found to
be resistant to the bacterial wilt strain after inoculation at the 25%, 10%, and 5% levels, respectively. On the other
hand, the varieties cv. Khao Mali (Chiang Rai), cv. Chiang Mai Pink and cv. Big Red showed highly susceptibility
to bacterial wilt, with an incidence of 100%. Furthermore, the varieties that were resistant to the bacterial wilt strain
(biovar 4, phylotype I, sequevar 30) included cv. Chom-Phu Mali, cv. Chom-Phu Sen, cv. Ladawan, cv. Yuki, cv.
Ploytaksin, cv. Maejo Impress 01, and cv. Maejo Impress 02. The results of this research will be of bengfit in
Patumma hybrid line selection for commercial cultivation and will provide more economic value in the future.

Keywords: Patumma, varietal selection, bacterial wilt, Ralstonia solanacearum species complex
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fUNAN Tmmiuﬂgﬂ’lumqq@mu aanAan Uil LazinAa TudwnguuIe (43na 49191URT, 2548) WUWUEG
dnuanludszinalnasinnds 30 98a deniinisudalwdinisAuazdsaenllsnedszing n1991891u299 gnIns
Auly uazaulY a79049904 (2563) na1alaunaInanlyuNn Tutl 2562 Faffuiezanns 400 14 Tnadawlvnjaelu
wanawile ludwmdadodlmiuasdess douiuiiau 7 laun weien ann iae Funi wazniyauys iusiu nng
dvaaniasugilyuan Syasn 39.17 drunw dezimavaniidean dur sulailde Uraniu wazaniaide dyas
11.59, 7.38 4AY 6.73 1L MINANAL u@ﬂmﬂf':mm?zmﬂnumﬁﬂﬂa‘muﬂmmimLﬁ'mﬁm fahAnnademnesie
HANARNINTY 5-90 lasifusl denalidinisdsaantzaasa Lf’im@’mﬁm’mﬁ’m@Lﬁmﬁuimﬁ%ﬁmiﬂﬁuﬁqﬁuﬁ:
(43117 AR1SRENA, 2539)

‘Eiﬁmmmm AANNNNTEINNaNTes Lﬁ@LLUﬂV]L?EI Ralstonia solanacearum species complex GTN Lﬂ@LL‘LIﬂV]Lﬁ‘EI
mumu | gnunsadnsinanedialduannds 200 aia (species) WATNINNGN 50 WA (families) TnefitenAuaeaTounaiite
mumu @ﬂIuNFTSoIanaceae Musaceae, Zlnglberaceae A Cucurbitaceae Lﬂumu (Hayward, 1994; She et al.,
2017) mumwmuui\mqvmu@ﬂﬂumﬂwuﬁ aipaaanNgidninans Lmvmu,qmaummmvmummimmim (Hayward,
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AR LATALEN999AL5 Lﬁ@ﬁmdqudﬁﬁumuﬂuﬁmxmm %‘wuﬁummm?}mmﬂjﬂmmﬂm (bacterial 00ze) kA
WLRINILFMea1ARNgNYINaNe (Dhital et al., 2000; Charkowski et al., 2020)

nsdnAuundauLAT3uanvelsadian Tealag 1 9nnantineiaued aransadanguaes R solanacearum
species complex v1l1 4 biovar IA8AAATNNTLLAIUNITINLNUBATNUBY disaccharides b# LA maltose, lactose,
cellobiose, trehalose WAY NTTUIUNITINUNLAATNIRY hexose alcohols TAWn sorbitol, mannitol, dulcitol (Huang
et al., 2012) luilaqiiunisdnauunineldinatianisiuianases R. solanacearum species complex l#5un1s@nm
iy e lfanansadasuunide LmzfﬁvmmjmﬁmmL%ﬂiﬁﬂquQLLaiuﬁﬂ dndediernniu lanismeeuses Fegan
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GenBank kaatAnziA AN U Ine 971Ul Trees (Santana et al., 2012; Ailloud et al., 2015; Kyaw et al., 2017)
FAaNN Safni et al. (2014) VlﬁﬁﬁLmufami'ﬁ’mﬁﬁLLuﬂL%'aLLUﬁﬁG‘?E R. solanacearum species complex Toadidu 3 species
wan il l@un Ralstonia pseudosolanacearum (Phylotype | Wa¥ Phylotype IIl), R. solanacearum (Phylotype II), LaZ
Ralstonia syzygii (Phylotype IV) 59 R syzygii a1u130utalaan 3 subspecies LAWA R. syzygii subsp. syzyii,
R. syzyg// subsp. celebesensis WAL R. syzygii subsp. indonesiensis (Safm etal., 2018)
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cv. Chiang Mai Pink), Wuﬁﬁmm (Curcuma cv. Big Red), ﬁuﬁ’mﬂuﬁq (Curcuma alismatifolia cv. Mont Blanc), ﬁuﬁ’
@Iu'JVL'JVT(Curcuma alismatifolia cv. Snow White), W’uﬁﬁl,g@ (Curcuma sp. cv. Phee Sure), Wuﬁumm (Curcuma sp.
cv. Dang Tung), Wuﬁmumﬂﬁu wis (Curcuma sp. cv. Chom-Phu Kleeb Kaeng), ﬁuﬁfﬁﬂmff (Curcuma sp. cv.
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Shadow), WugINWNER (Curcuma sp. cv. Chom-Phu Mali), Wugauyidu (Curcuma sp. cv. Chom-Phu Sen), #iug
anAdael (Curcuma sp. cv. Ladawan), Wlgeii (Curcuma sp. cv. Yuki), Wugwaesyinied (Curcuma aurantiaca cv.
Ploytaksin), Wugunl4@xinwaa 01 (Curcuma sp. cv. Maejo Impress 01) warWuguala@uinags 02 (Curcuma sp. ov.
. & oy P A [y p
Maejo Impress 02) lun1snaassilgmaanaaay laldigsdaauiuenuiioaindnuunlunimageusay Liie
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L%ﬂmmrfﬂ‘imﬁm@mﬁﬁmmmm A8 R. solanacearum species complex 1191 9 lalaiam (Akarapisan
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Table 1 R. solanacearum species complex strains used in this study.

Strains Host Origin biovar phylotype/ GenBank No.

sequevar (egl gene)
1. Si16 Patumma San Sai, Chiang Mai 4 /30 MW911479
2. CK1 potato Chai Prakan, Chiang Mai 2T A /1 MW911478
3. Ta1 marigold San Sai, Chiang Mai 3 /17 MW911480
4. To1 tomato Mae Chaem, Chiang Mai 4 /47 MW911488
5.To3 tomato Mueang, Chiang Mai 2T /13 MW911490
6. Pub pumpkin Mae Sai, Chiang Rai 2T /17 MW874830
7.Ch1 bird chili Mae Sai, Chiang Rai 2T /17 MW911483
8. ChB bird chili Sa Moeng, Chiang Mai 4 /47 MW911485
9. Eg5 Thai eggplant Mae Sai, Chiang Rai 4 | /47 MW911494
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Figure 1 Phylogenetic neighbor-joining tree based on partial endoglucanase gene (eg/ gene) sequences of 9 strains
of R. solanacearum species complex. The numbers were the percent bootstrap support for 1,000 resampling and

evolutionary analyses conducted in MEGA10.
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unl8Buimaa 01 uazudlddumas 02 ldnusuiuansainisaaslsniienid@ien (Table 2) Telyuniusaziuguansnam
douuasaTaLUANTEANUAAINAIUANGNTY B9aznanaialuunaaessie il

Table 2 Pathogenicity of R. solanacearum species complex strains on inoculated plants at 30 days after inoculation.

R. solanacearum species complex strains

Inoculated plants control Si16  CK1 Tat To1 To3 Pu6 Ch1 ChB  Egb
Tomato (Solanum Lycopersicum) - + + + + + + + + +
bird chili (Capsicum annuum ‘Bird's Eye’) - + - + + + + + + +
Marigold (Tagetes erecta) - + + + + + + + + +
Cucumber (Cucumis sativus) - - - - - + + + _ _
Pumpkin (Cucurbita maxima) - - - - - - + + - _
Curcuma sp. cv. Khao Mali (Chiang Rai) - + - - - - - - - -
Curcuma alismatifolia cv. Chiang Mai Pink - + - - - - - - - -
Curcuma cv. Big Red - + - - - - - - - -
Curcuma alismatifolia cv. Mont Blanc - + - - - - - - - -
Curcuma alismatifolia cv. Snow White - + - - - - - - - -
Curcuma sp. cv. Phee Sure - + - - - - - - - -
Curcuma sp. cv. Dang Tung - + - - - - - . - -
Curcuma sp. cv. Chom-Phu Kleeb Kaeng - + - - - - - - - -
Curcuma sp. cv. Shadow - + - - - - - - - -
Curcuma sp. cv. Chom-Phu Mali - + - - - - - - - _
Curcuma sp. cv. Chom-Phu Sen - + - - - - - - - -
Curcuma sp. cv. Ladawan - + - - - - - - - -

Curcuma sp. cv. Yuki - - - - - - - - - -
Curcuma aurantiaca cv. Ploytaksin - - - - - - - - - -
Curcuma sp. cv. Maejo Impress 01 - - - - - - - - - -

Curcuma sp. cv. Maejo Impress 02 - - - - - - - - - -

- No wilting, + Wilting.

nmageuLgiumueslan WelgnideuusiiGaamnlzadiaado lulumn lelsen Si16 (biovar
4, phylotype |, sequevar 30) InenAgaUALLNNNILAZUNNNIGNNANTIH 16 WUE WAL ITHUAINIULINTBINTTA
TspvdeLlgnided 15 uaz 30 Su uanslidiudn UnuunusasiuiiumuiedeuieuazradenunT Goamnlzaidin
Beauansinaii AINKan1IMAGe LN ufinuaniideuiagega Tnauanspanquusrestsn 100 wedifusd Ae viug
1NzRTRee e lusiter uaziinin SemneatnemeiSaudsnnmetlgnidaiios 15 Fu iesunanmaasmAs
Ugnide 30 §u nuiufilnuaniisausesielsn Tnsuanspauguussaesisnlugag 76-00 wasidus Ae Wugunuuds
%n%@ﬁuﬁﬂnum%ammﬁiﬂiimﬂﬁuﬂmq Tnanansnauguusaesisnlutgog 51-75 wladidusd Ae Wuﬁﬂl,?:@ atualof
WAZLANAN ‘lummzﬁﬁuﬁ}ﬁmgnﬁmﬁq uazmlnd uansAnsunIulzat unans ﬁ@l\‘iﬂf;ﬁuquLLa‘w‘aqTim@fﬂumq 26-50
wasidus dounuganynzd a8 wardnnndad wansaausuniulsn %\1mwmumwm‘tmagiumq 1-25
wWafidus usiiugeR waaevingns uildBamag o1 uazuaildBamag 02 HanufunuggasedawuATiEuame
Tneldnuduiinansanniseeslaniianiden Lmemmg‘umemimﬂgﬁ 0 1asidusl (Table 3 wae Figure 2)
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Table 3 Percent of disease incidence by R. solanacearum species complex, strain Si16, biovar 4, phylotype |,

sequevar 30 at 15 and 30 days after inoculation.

Inoculated plants Disease incidence (%) Disease Reaction'
15 days 30 days

Tomato (Solanum lycopersicum) 100.0 100.0 HS
bird chili (Capsicum annuum ‘Bird's Eye’) 33.3 41.7 MR
Marigold (Tagetes erecta) 16.0 50.0 MR
Cucumber (Cucumis sativus) 0 0 HR
Pumpkin (Cucurbita maxima) 0 0 HR
Curcuma sp. cv. Khao Mali (Chiang Rai) 100.0 100.0 HS
Curcuma alismatifolia cv. Chiang Mai Pink 100.0 100.0 HS
Curcuma cv. Big Red 94.0 100.0 HS
Curcuma alismatifolia cv. Mont Blanc 52.0 90.0 S

Curcuma alismatifolia cv. Snow White 44.0 70.0 MS
Curcuma sp. cv. Phee Sure 50.0 60.0 MS
Curcuma sp. cv. Dang Tung 50.0 60.0 MS
Curcuma sp. cv. Chom-Phu Kleeb Kaeng 14.0 50.0 MR
Curcuma sp. cv. Shadow 30.0 45.0 MR
Curcuma sp. cv. Chom-Phu Mali 22.0 25.0 R

Curcuma sp. cv. Chom-Phu Sen 5.0 10.0 R

Curcuma sp. cv. Ladawan 0 5.0 R

Curcuma sp. cv. Yuki 0 0 HR
Curcuma aurantiaca cv. Ploytaksin 0 0 HR
Curcuma sp. cv. Maejo Impress 01 0 0 HR
Curcuma sp. cv. Maejo Impress 02 0 0 HR

1/ HR; Highly Resistant, R; Resistant, MR; Moderately Resistant, MS; Moderately Susceptible, S; Susceptible, HS; Highly Susceptible

Resistant.

#gUnansANEN

mammmaumimmimmmmm‘luﬂwummmuwuﬁmq l ‘Emﬂmmmmﬁmaﬂmmm‘lﬁammmmm 9 lalaiam

WL 1 ”lﬂienmmmmma‘mmmmﬂLmzwﬂwﬂnmmﬂu‘hmim A8 R. solanacearum laltiam Si16 (biovar 4, phylotype |,
A & ANa o ! A o oA o & PRy 1 aa ]

sequevar 30) WatlgnizauuanFaaIna1aiNe Anaan U UNNIgNRANNFI U WA Ta LU AN FaMRTIA WL
ﬂwumwuﬁwmuwmmm Tiuansannnsedlsaiianiden Ae Wugyn naesvinin unldaninaa 01 uazusldauinaa
02 ziquwuﬁﬂwummmwmumu‘ﬂm Taun auyned mumzﬁu uazana19 Al ”Lummv‘mwuﬁmw Adaang
Feosluafied Tnise wazanauds lidunlsa LLﬂmmma?mmmma;uLm



King Mongkut's Agr. J. 2022 : 40 (2) : 160 - 168 ANIANTINHATNIZABNNA 2565 : 40 (2) : 160 - 168

Figure 2 The pathogenicity of R. solanacearum species complex, strain Si16 (biovar 4, phylotype |, sequevar 30)
on Curcuma sp. at 30 days after inoculation.
(A) Non-inoculated of Curcuma sp. cv. Khao Mali (Chiang Rai).

(B) Pathogenicity test of Curcuma sp. cv. Khao Mali (Chiang Rai) at 100% of disease incidence.

)

)
(C) Non-inoculated of Curcuma sp. cv. Dang Tung.
(D) Pathogenicity test of Curcuma sp. cv. Dang Tung at 60% of disease incidence.
(E) Non-inoculated of Curcuma sp. cv. Maejo Impress 02.

(F) Pathogenicity test of Curcuma sp. cv. Maejo Impress 02 at 0% of disease incidence.
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AUATNANZNANAIARY (SA 49) WazANAMUIELdnRY (CMWD at) anmnadlenaduuieiunuduils
P ALTBIAALARAY  WBNATNHNL mTuLsﬂ@@ﬁMﬁmmLﬁ’l’u%’uzgqﬁﬂﬁﬁmzﬁ'quﬁimizmﬂiﬁmemmﬂ‘luﬁu
fHeaziEen (> 30 um) Wsdudae
AdAty: wluaaglas WWanaduuis m’mmmm‘lumiﬂ’:uiﬂ anaznsdaidanu Auileazidun

Abstract

Soil drainage and aeration are critical problems faced when planting crops in fine-textured soils. The small
particle size and flattened shape of the particles that make up fine-textured soils cause the soil to be easily
compacted. These problems affect root growth and microbial activity. The promotion of granulation in fine-grained
soils can enhance levels of drainage and the presence of air pores in the soil. This is generally done by adding
organic matter or organic substances to the soil. These practices are effective but can take a long time. In this
research, we used nanocellulose to improve the water-holding capacity and state of aggregation of fine-textured
soil. The effect of wetting-drying (WD) cycles on these soil properties was investigated as well. Soil samples were
mixed with nanocellulose at the ratios of 1, 1.3, 2 and 4 percent (nanocellulose : soil, % w/w). The mixtures were
subjected to three wetting-drying cycles, and soil water-holding capacity (WHC), change in mean weighted
diameter (CMWD), state of aggregation (SA), and pore-size distribution (after three WD cycles) mixtures were
measured. The results showed that high content of nanocellulose (2 and 4 %) increased WHC to a higher degree
than did low content (1 and 1.3 %). Moreover, more wetting-drying cycles also enhanced WHC. High nanocellulose

content (2 and 4 %) promoted state of aggregation (high SA) and aggregate stability (low CMWD) to a higher degree
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than did low content of nanocellulose (1 and 1.3 %). Multiple WDs reduced soil aggregation. Moreover, a high

content of nanocellulose enhanced drainage and level of aeration (> 30 mm).

Keyword: nanocellulose, wetting-drying, water-holding capacity, state of aggregation, fine-textured soil
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paALTALTALTIWNAN 1 31 (m'a“wm'aum’mmmim'lumi@fuﬁﬂﬁmﬁﬂﬁmmmuLLﬁi‘an@i”LﬁmﬁuLﬁfaG‘luﬁu) ilnva4
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mmumu”l,ﬂmmmmmmma‘ﬂuma@um (water-holding capamty, WHC) (Williams et al., 1983; Hazelton and
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Wet)

Yiae vaneda WaRudiauamuusiEinunssentisn 2) ‘]Jmummwmsmmummm’mmmﬂmu’LuLLmvmmme
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Table 1 Statistical analysis of water-holding capacity of fine-textured soil mixed with nanocellulose in different ratios

under wetting-drying cycle (WD1 = 1 wetting-drying, WD2 = 2" wetting-drying, WD3 = 3" wetting-drying).

Nanocellulose ratios Water-holding capacity (%)
(%) mean WHC
WD1 wD2 WD3
1 47.2 50.2 62.9ab 53.4
1.3 51.3 47.9 54.3a 51.2
2 52.5 50.8 51.4a 51.7
4 57.5 53.2 72.3c 60.9
F-test ns ns *
P-value 0.25 0.90 0.04

* = Significant difference at P < 0.05, ns = non-significant difference.
Different letters within a column indicate significant difference at P < 0.05 by Duncan' s new multiple range test.

Ew“ﬁwmmamwL?Jﬂnaﬁ’uuﬁ'wi'aﬂ'nua'm'rsﬂunwafuﬁﬁ

Nansnndvinaesan manaduuiesiedl WHC mmﬁuv’f‘:@@z@ﬂmLﬁfamuﬁum‘lﬁumaq‘im (Table 2)
NUIN ﬁi:ﬁum’mLﬁmﬁuuﬂum@qi@mﬁﬁ (1 wledidus) waz g9 (4 wedidus) WAaan WHC luusiazsauniaden
ARUUTUANFANTUINETR (P<0.05) udTiszsumadudus 1.3 uay 2 wlefifus Aeds WHC Taiuansnsfiuluus
azsauflonasuuts vnfiarsnniedemnssuemududunsldanmniadenasuwis wod el WHC
uAnsnsiunaadRedreiiioddy Inefianmidanasuu 3 seu SAaie WHC geftgaiedAntazanns 60 wefidus
709M4NNAR 1 78U (52 iwlafidus) uaz 2 sau (50 wefidus) Auansu aannan (Figure 2) e1anaalsdn antwiden
UL 1 B4 2 se1iu WAneae WHC uansnsmuiiaadnties (liflanuumnsinaniaadin) doused 3 B WHC
ﬁﬁ@uﬁwzj}mdﬁ 2 30UUTN (NANNLANANNNEDR) 4eAARRITLIINeNT1T89 Sayem and Kong (2016) T IR e
nsdanaduuie 8 seusenislasuulasesduldadnEne AL TRy (soil-water characteristic curve) NAaN91
aowmadlenaduuislusauusndudn WHC m@qmuummLLﬂaﬂmum@umNmLmemnmwmmmmmmaumi
Henaduuisatneios 4 savall uazenAseves Zhang et al. (2018) ‘wmmmm ANANANTE NSRRIy
finsuaeuulasdeudnaionlugas 1-3 seu m@qmmwLﬂﬂﬂmuLmqmnmimmmmum 9 78U ANANNITUNNT
fquuﬁqmmmmmmmummmu‘lmfauw 4 gesanwdenaduuie foi nnafinseumaonaduuisltinntuiy
fretheufinauuniuraglaaiuun Madlasi WRudamaanslunsduhldaity veilsenadesiunaisanes
Choudhary et al. (1995) ﬁﬁ’]ﬂ’wwm@ufmm‘lﬁwaLu@ﬁ“%ﬁﬁmwwmmmiummm&ﬁuﬁﬁmmﬂlﬁmmwLﬂﬂﬂmﬁuuﬁq 16
i@u‘lumw,u@ﬂu (calcareous soil) mm@miwmmmﬂmmmwummmﬂwaLumﬂmﬂﬂummqaqummmmm
”Lummuuwmmu”lm FoeIANNITIMERNANERY SN szaUA AL F e

Table 2 The effect of wetting drying cycles on water-holding capacity of fine-textured soil mixed with nanocellulose

in different ratios.

Nanocellulose ratios (%)

wetting-drying cycle mean WHC
1 1.3 2 4
WD1 47.19a 51.25 52.53 57.47a 52.1
WD2 50.15a 47.93 50.81 53.22a 50.5
WD3 62.87b 54.35 51.43 72.30b 60.2
F-test * ns ns *
P-value 0.03 0.65 0.94 0.04

* = Significant difference at P < 0.05, ns = non-significant difference.
Different letters within a column indicate significant difference at P < 0.05 by Duncan' s new multiple range test.
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Ananarasdndiuunludaglagsagaiuznisiinilinmu

malasuilasnaeisdinfuuL g (change in mean weighted diameter; CMWD) uay
annuenTinaLinAL (state of aggregation; SA) (Table 3) FusatilsyfiulasaaiedulunsdiAinmmil 29d1 CMWD 7
Heuuansiirupmuienisaaesareaddnfulu wansinemnud dndaupesunlumaglasinasiarnn CMWD
m@qﬁmﬁm:@ﬂm@fjwﬁﬁm\i’f]ﬁmmmﬁﬁ (P-value < 0.05) ‘Luv;mammmmwmaﬂmmﬁuuﬁq Taeidngauunly
LmagimmﬁﬂqquLiuﬁTu@q 2 waz 4 wWafidus) Nl CMWD tasndnTissdunaadadis (1 waz 1.3 Leafidus)
fwiLAn CMWD Tifesfigawiniu 1 . Fafistuluseud 2 veanndunaduusi dviupudnduuntusaglaad
A (1 1o Fidivus) AnLaAE CMWD Widn ﬁﬁhmnﬁqm‘l,unm@umsuﬂmméfuLLﬁ\i (A1 CMWD winfiL 3.1 2.9 uaz 3.2 14,
AuFuNndenaAUWAS 1, 2 WAT 3 78U ATNAIAL) HANIINAARILARI MU ﬁmmummuﬂuvﬁ@@‘tmﬁLﬁuﬁu@:
daalilArai i ﬁmmmmuﬁifﬂmmmﬁﬁﬂuﬁﬂ ADAPABITLNANIAN1TD9 Bauli et al. (2021) na1997
N34 carboxymethyl cellulose (CMC) hydrogel nanunTustaglaguazusaumienaiingiig < FnefunnsBAINNZI0g
aymeRu i duaAuidauamu %qﬁlﬁmmﬂmiwfm@ﬁ@mLﬂumiﬁuw?ﬂrv‘fmﬁﬁmﬂ%umﬁw%uw’?mffmq
ﬁﬁuﬁx”la‘tmmuﬁLL°'1“]’<1Lmﬁﬂﬁmmmﬁ@uﬁmmémﬂﬁﬂﬁlmxﬁmﬁuﬁqw‘fuﬁxﬁuﬁﬁ\um (Phanthong et al., 2018) i
Wudanufiflrupasnniy hiunngaisielui uiisaglaafmlsinmsnniaiieuiauiesagluiumnils
aumAresRuilenRanesunguiuldindn s usaglaaives

ilefiansnaniuznaiaiaRy (SA) (Table 3) Faluiiiddndausesainsnareadinfuiaunnlandd 1
NN UAASDNANNUENSAATARY NanTaaeInLdY AnddidussnTumaglasdenasior SA etineiiltdAty
NN&DE (P<0.05) (Table 1) Imﬂﬁﬁu@g’ﬁm@mmﬂmﬂmmﬁuLLﬁq naNnAe Maanaduuiesenusnissdy AN
dnduresniugaglaags (2 uay 4 wladfidus) 1WAIaAY SA A9AnEIUAY (A1 SA WinfL 61.4 uay 59.8 wafidus)
wazgeninfinududuuntumaglaas efissiunnududuniuoaglea 1.3 wefifus e SA wihiu4s.3
lefifus uazirnudidi 1 wesidus TAn SA WAl 53.6 Wefifus auandy daunisdanaduwiiseni 2 Ao
daduuntusaglaaiiqeiige (4 wesfifud) Iddadn SA geiigawinty 72.1 wefifus sasasandefiannandudu 2
wasidus (44.5 wlasidust), 1.3 iwafidus (43.8 wafidus) uaz 1 wafidus (40.2 iweafidus) muaisy wazd1usunig
Wenaduudesend 3 prmiduduuntumaglasd 2 wedidus Wenads SA gefigaiiniy 61.4 wefidus sesasnie
fiannududi 4 wasidus (52.2 wleafidus), 1 iwlefidust (29.4 wWeafidus) waz 1.3 iwafidus (18.7 wWasidus) muanay
NANNTNARBIT Wit mmﬁuﬁumiuwm@ﬁmﬁqq (2 uar 4 wefidus) dwaliuileazBunianuzaesnisiin
dnduuazlaAufiamuindisziuaududuresnlumaglassn (1 uaz13 wlefifus) Aiduguilidesanuntu
waglagriutiiaiiouans denduwidinusslalnnauiiudous: waziuiiinrennluaglaadoagaduriliuay
ﬂix@nﬂmm%uuuaqmémmﬁu%mLzﬁumilm:@mmfm,‘;mﬂﬁuLuﬂﬂqiﬁLﬂwzﬁmﬁuLﬁmTﬂim%aLﬂuLﬁmﬁu (Cao
et al., 2017; Phanthong et al., 2018)

Table 3 Change in mean weighted diameter (CMWD) and state of aggregation (SA) of fine-textured soil mixed with

nanocellulose in different ratios under wetting-drying cycle.

Nanocellulose ratios CMWD" (mm) SAY (%)

(%) WD1 WwD2 WD3 WD1 WD2 WD3

1 3.1d 2.9d 3.2bc 53.6b 40.2a 29.4b

1.3 2.6¢c 1.8bc 3.5¢c 45.3a 43.8b 18.7a

2 1.5ab 2.2¢c 2.9a 61.4d 44.5bc 61.4d

4 1.7a 1.1a 2.9a 59.8cd 72.1d 52.2¢c

F_test o o . o o o

P-value 0.00 0.00 0.04 0.00 0.00 0.00

"CMWD = Change in mean weighted diameter (CMWD = MWD, - MWD,
2/ . . .

SA = State of aggregation (percentage of aggregation size > 1mm).
* = Significant difference at P < 0.05, ** = Significant difference at P < 0.01, ns = non-significant difference.
Different letters within a column indicate significant difference at P < 0.05 by Duncan' s new multiple range test.

we() .
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Table 4 Change in mean weighted diameter (CMWD) and state of aggregation (SA) under wetting-drying cycle of

each nanocellulose ratio.

wetting-drying CMWD" (mm) SA” (%)
cycle 1% 1.3% 2% 4% 1% 1.3% 2% 4%
WD1 3.1 2.5b 1.4a 1.7b 53.6¢c 45.3¢c 61.4b 59.8b
WD2 2.9 1.8a 2.2b 1.1a 40.2b 43.8bc 44.5a 721c
WD3 3.2 3.5¢c 2.9c 2.9c 29.4a 18.7a 61.4b 52.2a
Ftost! ns - - o - - . -
P-value 0.13 0.00 0.00 0.00 0.00 0.00 0.03 0.00

"CMWD = Change in mean weighted diameter (CMWD = MWD, - MWD
2/ . . .

SA = State of aggregation (percentage of aggregation size > 1mm).
* = Significant difference at P < 0.05, ** = Significant difference at P < 0.01, ns = non-significant difference.
Different letters within a column indicate significant difference at P < 0.05 by Duncan' s new multiple range test.

wel) "

AnsnarasamunisitlangauuissasaIuensiinlinAY

N30V ENAIRIAN N TeNadUWTIAeaN192NNAIARY (Table 4) WU91 AnsuAsuLlasesAn CMWD
uaT SA ’Luu&i@mun’mﬂﬂﬂmﬁuLLﬁ\iﬁu@fgﬁmgﬁumwLﬁﬁwﬁwﬂ@\mﬂum@@ﬁm nanafe ALade CMWD Tisssupmna
drdureauntumaglaas (1 wedidus) wamseuniadunaduuilifipuuansrmeada Tuensisrduans
Lﬂi’u"ﬁuzgqﬁu (1.3, 2 uay 4 wefidus) wudn Auade CMWD luudazsaumadlanaduuedipmnaunnsneiunmeadn
(P-value < 0.05) Taeinadenaduuiasand 3 aliAiaasues CMWD 49n41889781U3N A1 CMWD FunnTu 3 i
i1 seumsdenaduuianisautiun i lfdesusaailuhanntwiedasuiianuamuanag Tang et al.
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Figure 1 Pore size distribution of fine-textured soil under wetting-drying cycle; macropore (> 30 um), mesopore (30-

0.2 um) and micropore (< 0.2 um).
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AnsIdIuAnIzaN 2T luutaukasdulzsasaanimwaatian luniaunandullzse
Appropriate Ratios of Mulberry Leaf and Pineapple on Qualities of Mulberry Leaf and

Pineapple Juice

Twn 339ming’
Wattana Wirivutthikorn'

UNARED

@;mﬂ?mqﬂ’mmmuﬁﬁﬂiﬁ@ﬁﬂmﬁmmmu‘ﬁ' wnzantesan lumsieuuazdud veasensruaundainem
lumleunganhduilzsn nsnmassiudanimaaeseaniiu 4 Awmnaes Ae e lumden (Ar8E19AILAN) e
lumleungunindulzangsdan 70:30, 60:40 uaz 50:50 AAL AnsnaaiiAintenianw léun anwouzilsng &
waznau Ansrantinaad T aanadunsa-sne feaaznsaionnn secudefiazanarinldionn wazinniud
AnmanTRnsqaiaInenduqduriiioan Tnanes S. aureus TniaBaniuazen Anwnnsuewiulszamduda
#ud nau 78177 uazAuTaL AN Imﬂ“l%ﬁmmmu%uﬁliair:immiﬁmluﬁimfm 30 AU UL 9-point hedonic scale
naN1sAATIZISNEn LY USunmrindulz immwmuum@m‘lumﬂm ﬂmﬂg auay ﬂ@umem HANNS
Airrzinaninudn gnanSanuuansrmsadia (p < 0.05) andusasudeiiag mﬂmimmum demaaasd 4 fien
FMRAUTGIGAWINAL 0.41 NN/NA. NANITIATIZUNWNFATAINEINLIN mmwgaumwwm Tnanesu S. aureus uaz
a5 uazsnduldnuinmuaiuinsgiu deunanimageunietlszamdndanudd Flefiansnnantfidunau saad
uaznsseniulngsuasimneasi 4 IdFuAzuLUN suexFUT ANgeanRa 7.50, 7.70 ua 7.60 MIAAGL
Frdndty: 1lumalen dudzen shanlumdeunasnihduzen AN

Abstract

The objective of this research was to study the optimum ratios of mulberry leaf and pineapple for blended
mulberry leaf juice and pineapple juice processing. This research consisted of four treatments. Fresh mulberry
leaf juice (as a control sample), and blended mulberry leaf juice and pineapple juice in the ratios of 70:30, 60:40
and 50:50 were obtained, respectively. Physical properties such as appearance, color and odor, chemical
properties including pH, percentage of total acidity, total soluble solids, and vitamin C, and microbiological
properties including total plate count, coliform, S. aureus, and yeast and mold were determined. In addition, a
sensory evaluation of each product’s color, odor, taste, and overall acceptability was performed by 30 untrained
panelists using the 9-point hedonic scale. With respect to the physical properties, it was found that an increase in
the amount of pineapple juice caused an increase in appearance, color, and odor. Analysis of chemical
properties revealed that all treatments were significantly different, except for the total soluble solids. Treatment 4
gave the highest vitamin C values of 0.41 mg/ml. The microbiological results demonstrated that total plate count,
coliform, S. aureus, yeast and mold met standard regulations. The sensory evaluation indicated that the color,
odor, taste, and overall acceptability of Treatment no. 4 received the highest scores of 7.50, 7.70, and 7.60,
respectively.

Keywords: mulberry leaf, pineapple, blended mulberry leaf and pineapple juice, quality
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azanenildviamn (total soluble solid; TSS) uazAniiud (ascorbic acid) (AOAC, 2000)

Annisimsannaniusiiiiluniaunaninduilzen
nawiranded et lunieneuuisdniaglavenasan aanfuneaaAiguenisAiaaeinifaiadn a1ne

o

Syt dandaulyuani Taanedernlumden 5 nfu witeld avnidudunin 2,000 fadans Wideafiguuni 100 2
wa@ea 1unan 5 it e luvdewiimeyidldadlufnanunaudadusedn 2 wi mnﬁmmﬁﬁwﬂumj@u%’ﬂmv
50, 60 Az 70 (ﬁwﬁﬂ/ﬂ?mm) (Fautasann Usends 193nyqa, 2548) maﬁlmﬂuumuﬂ“m‘llmﬂL@@ﬂ@ﬂwmmm
@mmm Tsitn laifiseesmd ﬂfamﬂmﬂLmvmammqmvmmumﬂumumﬂ I udnflududh nseauennindaeinana
LU gty sndaeas 30, 40 WAz 50 (m‘muﬂ/ﬂ?mm) (Fandasann Usznna? \A3EY4T, 2548) g lumiou
LaztnduLlzanuguiunusns dauredusardmaseudatliuliunnuesudiaranainldenna WA 12 “End
Tmmﬁuﬁ’wm@mww ﬁﬂmiwmw@i‘seﬁ’ﬁ@mmﬁ 80 AN TALTE UMW 10 Yty LLﬁfmﬁﬂ@\ﬂummwmmﬁﬂﬁmm
300 um@mwmumimmmmq nn1st el uaann lFduiun mﬂuummﬂmmmmu 4£2 99AIALTI Y ‘Emﬂ
w4 mwm@m (treatment) muLLmumwmmLLuummumm (completely randomized design; CRD) mu

(mmtﬂmmﬂ 13z A3 \a3eY4, 2548)

Fmaang 1 e luvsiau 100 Lmvmﬁuﬂvam 0 (gMIALIAN)
AmAaag 2 v luvidau 70 wasinduilzan 30
AmmAaas 3 v luvideu 60 wazinduilzan 40
Amaang 4 v v 50 wasinduilzan 50

NMFAATITUAUNINNINILNIN
Tngnnsdannainansaizanauentesnani s aeaf lnanisdannansuzlsng A nau (Aauilasann
anFT waLang, 2547)
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NFAATITNAMUNINNIGLAR
ArAaLlunsa-Ane Inald pH Meter mu3Ta29 (AOAC, 2000) fatavnsnianun tnedslalnsmannisyes
(AOAC, 2000) 184uianazaneinlaianum (AOAC, 2000) LaLARNRNWT (AOAC, 2000)

N5IATIBUAMNINNNARUYISE
o o A a Y o AP aa £ o & o A ~ =
ihAmeaaeafiwenls 1 Ramaassdilinanimeseeangadavinniafiuinegungd 412 esgaidea
a I a a % d a = e‘:// a A a [ = & o nﬂl
wardisnzftFunuqdunse liun aduvseiannalugtuueiiGe Indnesu S. aureus uarBas uazsludui 0,3, 5

wae 7 (Larry and James, 2001; Valerie et al., 2001)

NFAATITUAUNINN U ST RMANRS
ynnsdsziliunaaneusnigtszamdndalae lduuunagay 9 point hedonic scale test IngldEmaaaudum
TaltinunnsHnauanuan 30 AL FaLLsNseINImAgeLAe 3 NAK 38175 wazANTaLinusN (Inlsad 338413, 2545)

N5AATIZUTaNANINED A

Ansziiteyanvansinglillsunsunauiames Microsoft excel 2016 (1lulisunsunstiaseiAads buge
Tisunan Microsoft) nanaasslduaunimasesuuuguanysnl dmiunisdnseiantifiniaail daunianaeimig
Uszamdudalaganununimmassauuuguluvdenanysad (randomized complete block design; RCBD) Hndasann
AAeiANLLsUIUN1anA (analysis of variance; ANOVA) fiszAuAudesiuianas 95 uazitRauie Ay
LANFN9T89A LA TAEAE Duncan’s new multiple range test (DMRT) (lnl3a1] 33an7, 2545)

NANISANHILAZIANTOL

qmmwmamﬂmwmmwamﬁmeﬂﬁwﬂuuﬂauwauﬁﬁﬁ'ﬂﬂziﬂ

ANAIANHINTEARL ARSI lundeunaNtindul e Insdunnaneasnans g lunse ung
udutlzenludnsndau 100:0, 70:30, 60:40 uaz 50:50 AMNAIAL intsdunasaaaa lusuansuzlang 4
LAZNAL NALAPNAY Table 1

Table 1 Physical appearance of blended mulberry leaf and pineapple juice.

Treatment* Appearance Color Odor
1 clear no sediment green tea
2 few pineapple sediment pale yellow few pineapple
3 medium pineapple sediment pale yellow high pineapple
4 maximum pineapple sediment medium yellow maximum pineapple

*Treatment 1 mulberry leaf juice 100 and pineapple juice 0.

*Treatment 2 mulberry leaf juice 70 and pineapple juice 30.
*Treatment 3 mulberry leaf juice 60 and pineapple juice 40.
*Treatment 4 mulberry leaf juice 50 and pineapple juice 50.

ANANIANEANTENIaNEANTesF gt lumslenuaztindutzsn lushadauiiunnsnaiuuaydans
oﬁ”fmmLﬂ@'ﬂLﬁaﬁﬂmmﬂﬂﬁﬁuuﬂmwudw fﬂ"mﬁzﬂ'f;uﬁLuﬂﬂm'wﬁumﬂqﬁ’]fﬂﬂuuﬂﬂmm‘vﬁwﬁuﬂ”imﬁm@ﬁi@ﬁﬂwm‘”
ﬂmﬂg a meau‘wmmm mnmwmmwuwmquﬂ?mmmﬁuﬂvmmmu wnldunsiinnisanazneausINied
LaznAvAT NN TWTesann dutlysainBunaesuiaiazanerildiatu nnafsnsneufinnnfivlldesase
mifggcyLzmLuﬂmmmmqmumLﬂu@ﬂwmzﬂummmﬂummulum@mmm (AuAn§y Fszqm, 2541; Tensnd
L%@wiﬂmzqa LaTADLY, 2547)



182 NIANTINHATNIZAANNAN 2565 : 40 (2) : 178 - 186

AMMIWNNGARYaY T lursauLasidullzsa

aNNAziRantRnIaedsesing lunleuazindulzan Tiun aanudunsa-Ane Seasznsavisnnn
(Auanuluginandsisn) sesudsiazanaun livianun uazdaniud uauandsa Table 2

Table 2 Chemical properties of mulberry leaf juice and pineapple juice.

Values
Sample pH Total acidity Total soluble solid Vitamin C
(%) (°Brix) (mg/ml)
mulberry leaf juice 6.09 0.02 2.00 0.18
pineapple juice 3.48 0.36 12.20 0.42

Mt nauTRnaeiizesesaine lumisuuazidudze e Buu faunantsiieei e
WU ﬁwﬂuuﬂwﬁﬁwmwLﬂumm—m'wwiﬁﬁu 6.09 mnndﬁﬁﬁﬁuﬂxim %@ﬂmmm%\mm (Auandluglaeansn
#6330 WINAL 0.02 :ﬁaﬁﬂé‘”wi@ﬁ@aam‘ﬁ@ﬂﬂdﬁﬁﬁﬁuﬂmm LLZ’\IZ"]J@\?LLﬁﬁﬁ@Z@’]ﬂﬁﬂﬁ%ﬁﬁNmﬁﬁﬁu 2.00 °*U3nd HAn
ferndnindunzen wasAmiudvinty 0.18 faaniusiefiaaanstmtianndninduizen andiidiianansnesunglé
inludinlzaaiifnanudunsageilenBaufieuiui e ldaiadu 1 sinliflsasan s lnansasuidiinannly
duizen Toun nea@nan uaznIANIan LaslABAIAUTE Wbl adnfinduanndn g lusien
(ANPRUS NBIUDN, 2526; AuATT Vv, 2541; Densnd L%fau%ﬂm:q@ WATARLY, 2547)

AumMwnaiaawandurihg luvdaunanindulzsn
AINNITAMzRIaNTANIARTeanARTusi Tt lunseunanidutzen Taun aaaudunsa-rng Seeas

nanvianNe (Auanslugdnendesn) aequdanazaetin lavianun uaziniiiug nawanss Table 3

Table 3 Chemical properties of blended mulberry leaf juice and pineapple juice.

Values
Treatment* pH* Total acidity* Total soluble solid Vitamin C*
(°Brix) " (mg/ml)
1 6.81° 0.02¢ 8.20 0.16°
2 3.89° 0.17° 8.11 0.30°
3 3.65° 0.27° 8.25 0.38°
4 3.44° 0.37° 8.32 0.41°

*Different letters within a column indicate differences determined by Duncan’s new multiple range test DMRT) at the 95 percent level
of significance, ns non significant.

*Treatment 1 mulberry leaf juice 100 and pineapple juice 0.
*Treatment 2 mulberry leaf juice 70 and pineapple juice 30.
*Treatment 3 mulberry leaf juice 60 and pineapple juice 40.
*Treatment 4 mulberry leaf juice 50 and pineapple juice 50.

mﬂmmmﬂ”ummmLﬂuﬂm AL ummmemmu@mquuﬂmmmmqmm (p < 0.05) (Akusu
etal, 2016) Inanudn Aamaaasd 1 HA1Auilunsa- m’mmmnm g 6.81 immmLﬂummmmw 2,3 U8z 4
ANNANAL Lummnmmﬂuuu@uummwLﬂunim-mﬂumuﬂuﬂmqmeuﬂzmummﬁmﬂuﬂimzﬂa e
fulusas daufiuandnaiudarinlidnaauiunaa-seuanAefua s R gauasindulzaniingy Jataznsn

v
o

NINANUIN Anuuansneiuaeeldud1Ayn9aia (p < 0.05) T9aNN1INARBINLLN Anaaash 4 HAnSasas
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a

NIAVRUNANINTGA Aa 0.37 FAANTUFNAARNT $99A9NIARAINARDIN 3, 2 UaY 1 AMNAIAL LHasanludulzsndl

o

ﬂm%uw?‘ﬂ%mv 0.6 InensndwrirdfidnAty 2 19in Ao mm%ﬁﬂLL@”mmmaﬂﬁﬂ?mmmﬁqﬁﬂﬁﬁmﬂ?mmm‘miu
Sasdaniisnativ (Auaniy A3y, 2541; LA ¥ ATlanT waznIyaun 29Anszang 2563; Akusu etal., 2016) WAz e
vhannan lumsiewi e arunainsanausn ity 0.02 mwﬂwﬂ?mmmmmummmu Lme\ﬂinmmm
SasdonresdulysaiifinduuazBunnnhanluvdeuanadludmanesd 4 ummmzmmmummnmmmeu
Yotz 0.37 dauRannaei 1 ﬁ'ﬁﬁﬂmzﬂ?mmmmﬁwumﬁﬂﬂ‘ﬁ'@mwhﬁ“u 0.02 (AuA"3g Aszqe, 2541; suRA DI
uazivlasn ausiloyoyn, 2555; suia naull uaziladn audiloynyn, 2559; Akusu et al., 2016) anmsAamziaeudd

azag laisunanudn namaaasliiiaouuansimieats netiitlasann dadoumlundenuazihduilzsniien

v oo
°

IndiAnaiu Bunaesudeiiazanstinld iy 1nnng nanazanetnfisalam A lndiAeiuman (AuAnFg Aszqm, 2541;
ﬁuﬂ@ null wazilasn aubiloynyn, 2555; suia 0l LL@VW”Lmn ausilnyeyn, 2559) mumlﬁmmqmmmwum NN
mmmmummLLmﬁmﬂu@mmuﬂmﬂmmmmm (p < 0.05) feannismaaesnudn Amaaedi 4 fAdmandun
mm Ao 0.41 NaAniuAefinaans 7098981AR AMARBIT 3, 2 WA 1 AN TuduilesnaniidnnAudgadAnyiniy
36.2 AAAN5H/100 nFudLLzanan A WA A mAudE lusnmdauianeiu uaziledmnaue luvdeniinann g
Wi 0.18 fadnsuseRadansaain iR mIudEviauunfindy wiedhalsimaiiesnmdiunedulyssiifinduuas
s lumleuanas ledmaaesd 4 ﬁﬁﬁmﬁu%mn%mwiﬁu 0.41 findnFusiefindans uazAmnaasi 1 1
ﬁﬁmﬁu%ﬁ@ﬁﬁqmwhﬁu 0.16 NadnFusadadans (AuanFg A3z, 2541; densnl L%fauﬁﬂmzq@ WATADLE, 2547;
suia vl uaziladn austlyoyn, 2555; suia 0wl uazivlasn aubiloyoyn, 2559; Akusu et al., 2016)

AMMWNNRATIINENTRINARA TN TN lunsiaunaniFuLlzsn
annsAnFunRauvissresandiueiian lunsesunanhdulzas ldiaen 1 dmeaesfilinanimeass
ANgAAe AMAaah 4 AINNNTATIEFANTRNIINI8AN 1 wazszanduia Tnein1InsaqaunItiaunn

Panesu S. aureus WATEAR WAaTa TN 0, 3, 5 LAY 7 NAWARIAY Table 4

Table 4 Microbiological types of blended mulberry leaf juice and pineapple juice 50:50.

Day Microbiological Types Results
0 Total plate count <250 CFU/g
Coliform <1.1 MPN/100 ml
S. aureus Non detected
Yeast and Mold <1 CFU/g
3 Total plate count <250 CFU/g
Coliform <1.1 MPN/100 ml
S. aureus Non detected
Yeast and Mold <1 CFU/g
5 Total plate count <1 CFU/g
Coliform <1.1 MPN/100 ml
S. aureus Non detected
Yeast and Mold <1 CFU/g
7 Total plate count <1 CFU/g
Coliform <1.1 MPN/100 ml
S. aureus Non detected

Yeast and Mold

<1 CFU/g
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mnm@mﬁmmzﬁfaauﬁﬂrﬁmumﬁmﬁmm’ﬁwﬂum@uwauﬁﬂzﬁ”‘uﬂwimimﬂﬁmammwﬁuw’?ﬁ%\mm
Tnanasu S. aureus Saruazanluiui 0,3,5uaz 7 (Table 4) Wi q@umwwmumﬂﬂ@ﬂmmm An Sunaliud
ARRY Suf 0 TAnttaendn 250 Haneg/niu dafusne 3 Suflawinfusud 0 uaransadelfiuinely 7 suldiias
n91 1 "I]L@WE/H?N TaanasuYN1AIaFUR 0 Wudn Hsuauiiaandn 1.1 MPN/A0O mi S. aureus msaalainy asfiae
3 WL ST 0, 3, 5 WA 7 Heautiaandn 1 Hany/niu HaaannAnATung-AnsluREAS TR AN 3.44 &
AT TANANNINRINAREST 1, 2 UAT 3 AUANGL ﬂfmul,ﬂum‘mmmummammLmu‘ﬂmmmwumﬂm CIEtY!
gn1uaaq, 2541) snw@mmm‘lummﬁmmmmmmu (1. 30/2546) ﬂmq%mﬂ?mm@@umwmumm\mmiu
W 1 x 10° Inlalifesetne 1 Radans S. aureus Aastiaandn 10 Ialaldesiatne 1 Radans laanesuineds
Sulidu dasiaendn 2.2 safaetng 100 Taaans uasfas waza deslaiifiu 100 Taladsesaating 1 Taaans A0
"3lm’]wﬁﬂuiﬂmmmmgmﬁﬁmum (AUNUNINIFIUGAAIUNITH, 2556)

anmwmatlssavAndarassansusiie lunsisunsanidulzse

annIsAzvinislssiiunadne s elszamdndalae lduuunaaay 9 point hedonic scale test 14
NARELTNT Ikun9ENE L S1191 30 A qmmwmqﬂa:mwﬁuﬁmmﬁwﬂwﬂ@ummmﬁﬁﬁuﬂ:im‘ﬁﬁmmwmmu
Ao @ nau 26918 uazatuTanlnesN NALAAIAS Table 5

Table 5 Sensory properties of blended mulberry leaf juice and pineapple juice.

Treatment*® Attribute values
Color™ Odor™ Taste’ Overall Acceptability’
1 7.20 7.00 6.90° 7.20°
2 7.30 7.00 6.70° 7.00°
3 7.20 6.70 6.40° 7.00°
4 7.10 7.50 7.70° 7.60°

*Different letters within a column indicate differences determined by Duncan’s new multiple range test DMRT) at the 95 percent level
of significance, ns non significant.

*Treatment 1 mulberry leaf juice 100 and pineapple juice 0.
*Treatment 2 mulberry leaf juice 70 and pineapple juice 30.
*Treatment 3 mulberry leaf juice 60 and pineapple juice 40.
*Treatment 4 mulberry leaf juice 50 and pineapple juice 50.

anuanslsziinaneensdszamdndalag lduuunaaay 9 point hedonic scale ‘L%;:memu%uﬁimm
AsEnsus AL 30 AL A1y # NAY 26117 uazAnuTeL TR TR HARe AR TN sanaLn T lumaien Wi
LaRfR T luvdeunginduzsnurar A anaaesidnenienalssamdusiasueand wazanmeulngsuilen
LANANAUNNADE (p < 0.05) anfududnazdnunauliuansnsiunieain (Table 5) L&AN31 AATIAIUNTNANTA
v lumieuuardutlzsnlusnagouiisnetuiingsin i@ e s lumdeunani dudssaunnsnsiulng draqing
Tumleungundulysnludanaaedd 4 TRmaeaduNNIRMAedR 1, 2 Wa 3 FuanIHERSUTTEATII e
douiinasianNtaunefUIng Frunaureswaninusiie lumleunauihdulzsan 4 Ramaaes wudn ifpanw
WANFANIAUNADRA (p < 0.05) WA AUAIUA TneAanAanan 4 HATLUUGIAR AD 7.5 ileAnmasflaznanianslsy
nausaszmeludulzsanudn dutlzsadansszmefiduesdilsznaundnie 2,5-dimethyl-4-hydroxy-3(2H)-furanone
sazilenaniui luvdeudatiuasendndnemld valinausesidulssnluusasZmaansdinanuingiA eei
(AuANFF Aszqm, 2541; sufia 0udl uaziiladn 8ustioyayn, 2555; suia nmd wazivlain ausiloyn, 2559; 2
ﬂiimm WAZNNTYAUN 29ANTEANN, 2563; Akusu et al., 2016) rusaTRrsHARA T lUmseun TN dL zsae
4 FaNAADS WU TANNUAN AN UNN9ATA (p £0.05) Taedananedi 4 HATUUUGIER A 7.7 HAINUANAINAIN
FNARDIT 1, 2 UAY 3 TE AU 6.9, 6.7 LAY 6.4 ANNAIFL ‘luquwﬁ{iwﬂum@uﬁmwLmuﬁu ANBLTTY
LazuAmTuuanslszneufiuedn vyl navdeuan s nautin uayin 1S san At AN e UMK A NN
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BunnunuiulusnsdluvdeunsundaunudnfUFurnunudu Aemfiu uazuAmdwyinty 0.327 n§u/100 niu
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suia vl uaziiladn audtlyoyn, 2559; Siti Rashima, 2019)
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ANENINNISNULAIUASRARARRIT LS AU N asuasWug Uz lullsswnalne
Potential for Drought Tolerance and Yield of a Landrace and Recommended Thai Upland Rice
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Abstract
Upland rice usually has low stability of yield due to erratic rainfall throughout the growing season. However,
drought tolerant cultivars may produce higher yield stability. Two experiments were conducted to evaluate the
potential for drought tolerance and yield of 11 landraces and the Thai upland rice cultivars Baguio, IR1552, and Khao
Dawk Mali 105. Drought tolerance was assessed at 40 days after planting (DAP) using the following characteristics:

longest root, root dr wt, root/shoot dr wt ratio, and stomatal conductance. Completely Randomized Design (CRD)
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with 3 replications was used at the King Mongkut’s Institute of Technology Ladkrabang, Bangkok, and upland field
testing for yield was carried out at the Rajamangala University of Technology, Tawan-Ok, Chon Buri province, during
the rainy season of 2019 (Aug-Dec), and Randomized Complete Block Design (RCBD) with 3 replications was used.
Data were sampled and recorded for 10 hills/unit. The results showed that the Baguio cultivar had the highest
drought tolerance potential with the longest root (50.00 cm), highest root/shoot dry wt ratio (0.61), and lowest
stomatal conductance (1.39 mmol m-2s-1). The IR1552 and Khun Wang cultivars came 2nd and 3rd, and had
longest roots of 44.10, 43.23 cm, root/shoot dry wt ratios of 0.53 and 0.51, and stomatal conductances of 1.41 and
1.43 mmol m-2s-1, respectively. Sew Gliang had the lowest drought tolerant index. Under drought stress due to low
and erratic rainfall with loamy-sand, Baguio had the highest rough yield of 139.13 g/hill, Pa-yah Leum Gaeng had the
2nd rank of 78.67 g/hill, and Khao Dawk Mali 105 had 51.42 g/hill.

Keywords: upland rice, potential for drought tolerance, yield in upland field, drought stress
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Figure 1 Distribution of rainfall during a field trial of an upland rice in the rainy season (Aug-Dec), 2019.
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Table 1 Root, shoot traits and stomatal conductant of 11 upland rice cultivars tested in a plastic pots with Khao

Dawk Mali 105 and 2 exotic check varieties, Baguio and IR1552 in the early rainy season (June-July), 2019.

Varieties Longestroot  Root dry Shoot dry  Root/shoot Stomatal conductant
length (cm)  wt (g/hill) wt (g/hill)  dry wt ratio (mmol m?s™

Baguio 50.00a 21.41 34.85 0.61a 1.39i
Pa-yah Leum Gaeng 35.00bcde 17.03 36.09 0.47abcd 1.71bc
IR1552 44.10ab 19.30 35.75 0.53ab 1.41hi
Dawk Pa Yawm 38.53abcd 18.80 42.33 0.44abcd 1.61de
Sew Mae Jan 34.03bcde 21.41 45.79 0.46bcd 1.52fg
Khao Dawk Mali 105 32.17bcde 20.55 42.02 0.48abcd 1.70bcd
Sam Deuan 33.60bcde 22.20 44.82 0.49abcd 1.52fg
Khun Wang 43.23abc 24.59 47.98 0.51abcd 1.43ghi
Leb Nok 36.47abcde  17.39 48.70 0.35d 1.62cde
Niaw Bai Dum 39.87abcd 20.48 38.55 0.53abc 1.61ef
Noot Sara 29.50cde 25.48 56.04 0.45abcd 1.61fg
Sew Gliang 27.63ed 16.89 45.43 0.37cd 2.01a
Niaw Dum Luem Phua 23.63e 25.06 51.13 0.49abcd 1.50hg
Phukaothong 2 33.77bcde 20.45 55.09 0.37cd 1.78b
F-test > ns ns * >
C.V. (%) 13.47 21.11 26.78 12.58 1.62

**Significant difference at 0.01 level, and ns = non-significant difference.
Means within the same column followed by same letters are non-significantly different by DMRT.
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Table 2 Growth, number of panicles/hill and panicle length of 11 upland rice cultivars tested on upland field with

Khao Dawk Mali 105 and 2 exotic check varieties, Baguio and IR1552 in the rainy season (Aug-Dec), 2019.

Varieties Plant ht culm wt No. of panicles Panicle length
(cm) (g/hill) (cm)
Baguio 97.06ab 65.72ab 31.06a 24.09d
Pa-yah Leum Gaeng 87.30ab 46.98b 13.60bc 25.09cd
IR1552 59.10c 40.51b 21.20ab 20.63e
Dawk Pa Yawm 101.53ad 48.60b 6.80c 26.06¢cd
Sew Mae Jan 97.83ab 56.24b 8.80c 25.82cd
Khao Dawk Mali 105 101.40a 62.05ab 8.60c 24.56d
Sam Deuan 99.63ab 64.49ab 9.36¢ 26.32bcd
Leb Nok 101.46a 93.91a 8.66¢C 30.22a
Niaw Bai Dum 102.63a 53.98b 13.66bc 24.00de
Khun Wang 102.66a 48.12b 9.06¢ 24.93cd
Noot Sara 98.80ab 55.63b 9.66¢ 29.70ab
Sew Gliang 93.83ab 62.82ab 11.60bc 24.59d
Niaw Dum Luem Phua 97.46ab 41.16b 15.80bc 25.65cd
Phukaothong 2 101.10a 64.61a 7.67c 28.34abc
F-test - . . .
C.V. (%) 418 20.95 26.19 4.41

**Significant difference at 0.01 level.
Means within the same column followed by same letters are non-significantly different by DMRT.
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Table 3 Yield and yield components of 11 upland rice cultivars tested on upland field with Khao Dawk Mali 105 and

2 exotic check varieties, Baguio and IR1552 in the rainy season (Aug-Dec), 2019.

Varieties No. of No. of filled Percentage of 100 grain Grain yield
spikelets/panicle grains/panicle filled grain (%)  wt (Q) (g/hill)

Baguio 575.92bcd 477.19bc 83.09ab 2.73cde 139.13a
Pa-yah Leum Gaeng 717.69ab 493.33bc 68.81bcd 4.02a 78.67b

IR1552 471.59bcde 344.23bdc 69.92abcd 2.32de 72.52bc
Dawk Pa Yawm 342.64de 232.38cde 68.62cd 2.23de 56.75bc
Sew Mae Jan 981.33a 824.52a 83.41a 2.27de 54.76bc
Khao Dawk Mali 105 370.57cde 224.23cd 60.52d 2.69cde 51.42bc
Sam Deuan 332.55de 216.60cd 65.54cd 2.16e 50.52bc
Khun Wang 169.95e 122.37d 71.84abcd 3.06bcd 46.20bc
Leb Nok 485.81bcde 352.93bcd 72.86abcd 2.21de 45.94bc
Niaw Bai Dum 178.34e 122.70d 68.78cd 3.47abc 44.18bc
Noot Sara 378.50cde 247.91cd 65.79cd 2.13e 42.13bc
Sew Gliang 167.78e 108.09d 64.46¢cd 3.34abc 40.48bc
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Niaw Dum Luem Phua 690.60abc 537.09b 77.03abc 3.59ab 39.77¢c
Phukaothong 2 487.23bcde 302.26bcd 61.85d 2.13e 35.65¢
F-test ok ok - ok ok

C.V. (%) 24.31 28.97 6.76 8.75 22.45

**Significant difference at 0.01 level.
Means within the same column followed by same letters are non-significantly different by DMRT.
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A Website Development of Thai Sustainable Seafood Manifesto Project
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Abstract

The aims of this research were to; 1) study the guidelines for determining the implementation plan for a
Thai sustainable seafood project, 2) develop a project website, and 3) study the user’s opinions of the website.
Research methodology was divided into 3 stages: 1) review of documents and expert interviews, 2) development
of instruments and experiments, and 3) opinion study using a questionnaire. The sample group used in this study
were 5 experts in the seafood business and 5 experts in content and websites, who had been recruited using the
purposive sampling method. In addition, another sample group consisting of 56 academics, entrepreneurs, and
persons who had participated in the SB’20 Chantaboon seminar were chosen to study opinions on the use of the
project website. The instruments used to collect data included: 1) a semi-structured interview form, and 2) opinion
questionnaires. Data were analyzed using average, percentage, and standard deviation. The results indicated that
the 12 sustainable seafood business standards could be divided up as guidelines for 3 stakeholder groups, namely
Group 1 Upstream Chain Care (Purchasing), Group 2 Midstream Chain Care (Producing), and Group 3 Downstream
Chain Care (Sales). The operational plan for this project could be divided into four phases, and a study of user
opinions found that the sample group members agreed with the overall design and content of the website at the
highest level.

Keywords: web development, dissemination, manifesto, seafood entrepreneurs
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CHEFS FOR GOOD
MANIFESTO
(Seafood Chapter)
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Figure 1 Depict a Homepage of the project.
Source: Thai chefs for good (2020).
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Figure 2 Depict an enrollment system and replica of certification.
Source: Thai chefs for good (2020).
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12

Figure 3 A brochure reader inside the Resource Menu.
Source: Thai chefs for good (2020).
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Figure 4 Depict a process of certification mark request.
Source: Thai chefs for good (2020).
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Table 1 The sample’s opinion toward the designs and contents of website (n = 56).

Opinions X) S.D. Meaning

Designs

1. The website is easy to access. 4.84 0.50 Strongly Agree
2. The design of this website grabs your attention. 4.73 0.53 Strongly Agree
3. The website features meet your expectations. 4.76 0.50 Strongly Agree
4. The use of colors represents the project's identity. 4.78 0.62 Strongly Agree
5. The typography on this website is suitable for reading. 4.58 0.76 Strongly Agree
6. The use of images matches the website contents. 4.69 0.79 Strongly Agree
Contents

1. The information on the website is accurate. 4.73 0.58 Strongly Agree
2. The information about the seafood manifesto led to the action. 4.71 0.59 Strongly Agree
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Opinions X) S.D. Meaning
3. The information on the website is reliable. 4.67 0.58 Strongly Agree
4. The contents categories were well organized. 4.78 0.65 Strongly Agree
5. The website provides sufficient information. 4.58 0.64 Strongly Agree
6. The information on the website gives benefits to your business. 4.82 0.44 Strongly Agree
Total mean 4.67 0.61 Strongly Agree
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Table 2 The sample’s opinion toward the designs and contents of the website classified by participant types.

Level of Agreement

Opinions Academic Entrepreneurs General public

X SD. Meaning X SD. Meaning X S.D. Meaning

Designs

1. The website is easy to access. 450 0.53 S.A. 4.74 0.56 S.A. 481 0.40 S.A.
2. The design of this website grabs 450 0.7 S.A. 4.60 0.67 S.A. 478 042 S.A.
your attention.

3. The website features meet your 460 0.52 S.A. 463 0.68 S.A. 485 0.36 S.A.
expectations.

4. The use of colors represents the 480 042 S.A. 474 0.65 S.A. 493 0.27 S.A.
project's identity.

5. The typography on this website is 4.00 0.82 A. 463 0.68 S.A. 456 0.75 S.A.
suitable for reading.

6. The use of images matches the 420 0.63 A. 463 0.68 S.A. 474 0.86 S.A.
website contents.

Contents

1. The information on the website is 460 0.70 S.A. 4.74 0.56 S.A. 4.74 0.59 S.A.

accurate.
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Level of Agreement

Opinions Academic Entrepreneurs General public
X SD. Meaning X SD. Meaning X S.D. Meaning

2. The information about the seafood 450 0.71 S.A. 4.74 0.56 S.A. 470 0.61 S.A.
manifesto led to the action.

3. The information on the website is 450 0.53 S.A. 453 0.70 S.A. 478 0.64 S.A.
reliable.

4. The contents categories were well 4.60 0.52 SA. 458 0.61 S.A. 493 0.27 S.A.
organized.

5. The website provides sufficient 4.40 0.70 A. 458 0.77 S.A. 459 0.80 S.A.
information.

6. The information on the website gives 4.60 0.52 S.A. 4.68 0.58 S.A. 493 0.27 S.A.

benefits to your business.

Total Mean 4.41 0.61 A 466 0.64 S.A. 4.78 0.52 S.A.

Remark; A. = Agree, S.A. = Strongly Agree (n = 56).
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Branding and Brand Awareness of Farm Chao Khun By KMITL
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Abstract

The objectives of this research were 1) to study the branding process of Farm Chao Khun By KMITL; and 2)
to study brand awareness of Farm Chao Khun By KMITL. In order to study the branding process, in-depth interviews
were conducted with ten KMITL Board of Directors members and staff, and with twenty-five regular customers.
Meanwhile, to study brand awareness, questionnaires were given to and collected from two hundred and eighty-
two customers. In this case, the data was analyzed using descriptive statistics such as frequency, percentage and
standard deviation and including T-Test and F-Test statistics with content analysis. According to the results, there
were six steps to the branding process: 1) Identification of the target group consisting in individuals from inside and
outside of the institute who were interested in healthy agricultural products, 22) Design of a brand that brings with it

the features of quality and safety, has research accreditation, and embodies student participation, 3) Creation of

'meATuianssunsAeasuarneaLMTNERT Anznatuladnainees anntiumalulagnszaaningdidrammisaansia
NUNNY 10520

1Department of Communication Innovation and Agricultural Development, Faculty of Agricultural Technology, King Mongkut's Institute
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brand awareness of credibility and guaranteed quality, 4) Presentation of information relating to the product brand
to the customers via strategies and marketing activities, 5) Promotion of the product during the product
establishment period, and 6) Managing brand loyalty by stressing that consumers are not only getting good quality
and safe products; they are also supporting the education process of students when they buy the product. The
results of the research were that overall brand awareness was at a high level. When considering each aspect
separately, it was found that the brand awareness of organizational culture was the highest, and it was followed by
product advantage, product personality, value and properties. With respect to product awareness and buyer and
user characteristics, it was found that brand awareness of Farm Chao Khun By KMITL varied with consumer gender,
age, education level , occupation and average income per month.

Keywords: brand, branding, brand awareness, Farm Chao Khun
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HANNIANHIN9FUTATAUAINTUIRIANL By KMITL 2998131nA 919 6 A wudnTuninsauiinisiufnandud
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Table 1 Mean, standard deviation brand awareness in various aspects of consumers of Farm Chao Khun By KMITL

products, an overview of all aspects.

Statistical value

Ranking ltems — Meaning
X S.D.
1 Corporate culture 412 0.54 Aware
2 Product benefits 4.05 0.55 Aware
3 Personality 3.99 0.54 Aware
4 Value 3.92 0.55 Aware
5 Properties 3.91 0.62 Aware
6 User or Buyer side 3.35 0.68 Moderately Aware
Total Average 3.89 0.58 Aware

Note: 4.21-5.00 = strongly aware; 3.41-4.20 = aware; 2.61-3.40 = moderately aware; 1.81-2.60 = slightly aware; 1.00-1.80 =

not aware.
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Wnfige (X = 3.89) Wlududnuanlaefiiaaniny (X = 3.85) uaziilugudnilendaaiuses (X = 3.83) (Table 2)

Table 2 Mean, standard deviation brand awareness properties.

Statistical value

Ranking Properties — Meaning
X S.D.

1 Itis a reliable product. 3.89 0.56 Aware

2 Itis a product produced by 3.85 0.65 Aware
experts.

3 Itis a product with research 3.83 0.65 Aware
certification.

4 Itis a product produced with 3.81 0.61 Aware
modern tools.

5 The product is outstanding. 3.35 0.70 Moderately Aware
unique

Total average 3.74 0.63 Aware

Note: 4.21-5.00 = strongly aware; 3.41-4.20 = aware; 2.61-3.40 = moderately aware; 1.81-2.60 = slightly aware; 1.00-1.80 =

not aware.



King Mongkut's Agr. J. 2022 : 40 (2) : 206 - 215 211

punMLsLleTIAWAN (benefit) ‘Emmf;mﬂmmummwm (X = 4.07) WaNasosdusedanudn greu
wuugaunIninisfufasdudiegluszduniniaeFasandu 3 dudundrAry ldun ﬁqmqmuguﬁnﬂﬂmmnmm

(X = 4.13) AuAnAnnng Uaansie (X = 4.09) waz@udianuanludiane (X = 4.04) (Table 3)

Table 3 Mean, standard deviation brand awareness product benefits.

Statistical Value

Ranking Product Benefits — Meaning
X S.D.
1 To help support students 413 0.64 Aware
2 Good quality products, safe. 4.09 0.55 Aware
3 Products are always fresh 4.04 0.53 Aware
4 Help to generate income in 4.01 0.64 Aware

return to society

Total average 4.07 0.59 Aware

Note: 4.21-5.00 = strongly aware; 3.41-4.20 = aware; 2.61-3.40 = moderately aware; 1.81-2.60 = slightly aware; 1.00-1.80 =

not aware.
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AuAiusAmanaly (X = 3.83) (Table 4)

Table 4 Mean, standard deviation brand awareness, value.

Statistical value
Ranking Value — Awareness
X S.D.

1 Itis a product produced by a 3.98 0.54 Aware

leader in agricultural knowledge.

2 Feel safe when consuming the 3.97 0.54 Aware
product.
3 Feel that quality is worth that the 3.83 0.63 Aware
price is paid.
Total average 3.93 0.57 Aware

Note: 4.21-5.00 = strongly aware; 3.41-4.20 = aware; 2.61-3.40 = moderately aware; 1.81-2.60 = slightly aware; 1.00-1.80 =

not aware.
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Table 5 Mean, standard deviation brand awareness corporate culture.

Statistical value

Ranking Corporate culture — Meaning
X S.D.

1 Personnel with expertise and 4.21 0.60 Strongly Aware
credibility

2 Personnel have knowledge and 4.16 0.57 Aware
ability

3 Have expertise in food products 4.07 0.57 Aware

4 To be a leader in the production 3.96 0.56 Aware

of new agricultural products

Total average 4.09 0.58 Aware

Note: 4.21-5.00 = strongly aware; 3.41-4.20 = aware; 2.61-3.40 = moderately aware; 1.81-2.60 = slightly aware; 1.00-1.80 =
not aware.

[y a . I o H — A a [y v
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AN g lanaziinm@ana (X = 3.96) (Table 6)

Table 6 Mean, standard deviation brand awareness personality.

Statistical value
Ranking Personality Meaning

X S.D.

1 He is a true knowledgeable in 3.99 0.54 Aware
food production and agriculture.

2 The brand represents a 3.97 0.55 Aware
commitment to agricultural
product development.

3 The brand represents 3.96 0.55 Aware

trustworthiness. and reliable

Total average 3.97 0.55 Aware

Note: 4.21-5.00 = strongly aware; 3.41-4.20 = aware; 2.61-3.40 = moderately aware; 1.81-2.60 = slightly aware; 1.00-1.80 =

not aware.
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Table 7 Mean, standard deviation brand awareness user/buyer side.

Statistical value

Ranking User or Buyer Side — Awareness
X S.D.
1 Customers are modern people. 3.83 0.63 Aware
2 Customers are tasteful people. 3.79 0.62 Aware
3 The Customer is a smart choice. 3.76 0.73 Aware
4 Customers are socially Aware
3.74 0.75
conscious.
5 Customers love and care about Aware
3.71 0.73
their Health.
Total Average 3.76 0.69 Aware

Note: 4.21-5.00 = strongly aware; 3.41-4.20 = aware; 2.61-3.40 = moderately aware; 1.81-2.60 = slightly aware; 1.00-1.80 =
not aware.
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Table 8 Comparison of brand awareness of Farm Chao Khun By KMITL classified by personal characteristic.

Characteristics X S.D. tF P-value Comparison Test
Gender 1) Male 3.56 0.50 -11.478 0.000** -
2) Female 4.44 540
Age 1) Under 20 years old 5.00 0.00 73.125 0.000** 2>1, 2>3, 2>4, 2>5
2) 20-30 years old 380 041
3) 31-40 years old 5.00 0.00
4) 41-50 years old 500 0.00
5) 51+ years 395 0.00
Education level 1) Below bachelor's degree 500 0.00  47.138 0.000** 2>1, 253, 2>4
2) Bachelor's degree 385 047
3) Master's degree 500 0.00
4) Ph.D. 5.00 0.00
Occupation 1) Student 3.80 042 91.532 0.000** 1>2, 1>3, 1>4
2) Teacher 5.00 0.00
3) Full-time employees 500 0.00
4) Temporary employees 5.00 0.00
Average 1) Not more than 20,000 3.80 041 58.289 0.000** 1>2, 1>3, 1>4, 1>5,
monthly 2) 20,001-30,000 5.00 0.00 1>6
income 3) 30,001-40,000 5.00 0.00
4) 40,001-50,000 5.00 0.00
5) 50,001-60,000 5.00 0.00
6) 60,001 and above 5.00 0.00

** * = Significant at 0.01 and 0.05 probability levels, respectively.
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The Development of Nam Dok Mai Mango Packaging for the Thanyalux Mango Orchard,
Bang Chalong Sub-district, Bang Phli District, Samut Prakan Province
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Abstract

The objectives of this study were to 1) develop packaging for the Nam Dok Mai variety of mango grown at
the Thanyalax Mango orchard, Bang Chalong Subdistrict, Bang Phli District, Samut Prakan Province, and 2) study
the degree of satisfaction of the customers with the Thanyalux Mango packaging design. The sample group for the
experiment was 3 academics, 4 mango farmers and a group of 409 customers who visited the Nam Dok Mai Mango
Festival in Samut Prakan. The research tools were a semi-structured interview form and a user satisfaction
questionnaire. Data analysis was done with frequency, percentage, mean, standard deviation, t-test, and F-test. The
results were:1) The target group was a group of regular customers and tourists who visited, 2) The mango brand
name THANYALUX MANGO represented uniqueness, 3) The packaging materials were safe and environmentally

friendly, 4) The packaging looked strong, was colorful, and the graphics were attractive and modern, and 5) The
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packaging label design showed the details of the product and the mango orchard. The findings further revealed

that overall customer satisfaction with the packaging design for the Thanyalux Mango was at a high level (X =
3.67), and when each aspect was considered separately, it was found that packaging users had the highest level
of satisfaction with 2 aspects, which were sales promotion (X = 4.06) and cleanliness and safety of product (X =

3.93). Moreover, users had a medium level of satisfaction with the protective aspect of the packaging (X = 3.31),

packing of product (X = 3.22), and convenience of use (X = 3.13).

Keyword: packaging, packaging designs, customer satisfaction mango
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Figure 1 Nam Dok Mai mango packaging.
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Table 1 Basic characteristics of survey participants (n=409).

Characteristics Frequency Percentage
(N) (%)
1. Gender
Female 229 55.99
Male 180 44.01
2. Age
< 30 years 57 13.94
31 - 34 years 55 13.45
35 - 40 years 102 24.94
41 - 45 years 92 22.49
2 46 years 103 25.18
Min= 18 years, Max= 66 years, Mean= 40.86 years
3. Education Level
Junior high school 21 513
High school/ Vocational Certificate 12 2.93
Diploma / high vocational certificate 34 8.31

Bachelor's degree 248 60.64
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Post-Graduate 94 22.98

4. Current Occupation

Private Employee 143 34.96
Government /State Enterprise 115 28.12
Trading/ Self-employed 68 16.63
Butler/Housekeeper 38 9.29
Retire 20 4.89
Hiring/Using Labor 13 3.18
Student 12 2.93

5. Average Monthly Income (Baht/Month)

< 20,000 Baht 150 36.67
20,001 - 25,000 Baht 121 29.58
2 25,001 Baht 138 33.74

Min = 10,000 Baht, Max = 100,000 Baht, Mean = 29,221.27 Baht

AMNNINelAasaliussannsirnsduNs NS yan ol

annnadnnadr pufianelasesdldusefusddeussqinsfaaunzainssysneallansanes luszsy
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Arudndesuandmet (X =3.31) A1un190999 (X =3.22) LATATUBIUILAINAEAIN (X = 3.13) ATNAIAY

(Table 2)

Table 2 Overall satisfaction of the user's packaging with Thanyalux mango orchard (n=409).

Packaging User Satisfaction X S.D. Meaning
1. Sales Promotion 4.06 0.47 High
2. Cleanliness and Safety 3.93 0.56 High
3. Package Protection 3.31 0.68 Moderate
4. Packing 3.22 0.76 Moderate
5. Convenience 3.13 0.73 Moderate
Total 3.67 0.38 High

Note: 4.21-5.00 = highest; 3.41-4.20 = high; 2.61-3.40 = moderate; 1.81-2.60 = low; 1.00-1.80 = lowest.

= o o & e w e A a 1y = = o X
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Table 3 The user satisfaction to the packaging of Thanyalux mango orchard (n=409).

Packaging User Satisfaction X S.D. Meaning
1. Package Protection
1) The packaging can help protect the product 3.58 0.66 High
2) The packaging is compact and fits the product inside. 3.27 0.92 Moderate

3) The packaging structure can be completely sealed and protect internal ~ 3.07  0.97 Moderate

products
Total 3.31 0.68 Moderate
2. Packing
1) Packaging can be applied to other products 3.46 0.89 Moderate
2) Packaging can be packed easily and tidy 321 0.92 Moderate
3) Packaging can be packed in the right amount 297 0.81 Moderate
Total 3.22 0.76 Moderate
3. Convenience
1) Packaging can be opened and eaten easily 3.31 0.78 Moderate
2) Packaging can be arranged in a stackable manner 3.14 0.89 Moderate

3) Preserving the quality of the product if it is not completely eaten 293 0.89 Moderate
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Total 3.13 0.73 Moderate
4. Sales Promotion
1) Creativity in the form of packaging 459 0.59 Highest
2) Packaging attracts the attention of customers. 436 0.67 High
3) Packaging is modern and beautiful. 426 0.66 High
4) The details on the packaging are complete. 411 0.57 High
5) The color of the packaging makes it stand out from other fruit 4.03 0.81 High

packaging that are sold in the same place.

6) Packing has a unique identity that customers can easily recognize. 3.94 0.66 High
7) Packaging advertising messages encourage customers to buy again. 3.92 0.65 High
8) Appropriateness of image and font sizes 3.82 0.74 High
9) Pricing is appropriate for the nature and style of packaging used. 3.49 0.61 High

Total 406 047 High

5. Cleanliness and Safety

1) The packaging can encapsulate the standard and hygienic products. 3.97 0.57 High
2) The packaging is made up of eco-friendly materials. 3.89 0.75 High
Total 3.93 0.56 High

Note: 4.21-5.00 = highest; 3.41-4.20 = high; 2.61-3.40 = moderate; 1.81-2.60 = low; 1.00-1.80 = lowest.
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Table 4 Comparison of differences in satisfaction with mango orchard packaging classified by personal

characteristic.

Characteristics X S.D. tF P-value Comparison Test
Gender -
Male 365 038 -.664 0.507
Female 3.68 0.39
Age (Year) 3>2% 3>1*; 3>5: 4>5*
1) <30 years 360 035 6.342 0.000**
2) 31 - 34 years 369 0.66
3) 35 -40 years 3.80 0.27
4) 41 - 45 years 3.70 0.30
5) > 46 years 3.57 0.32
Occupation 7<% 7<2% 7<3*; 7<4*;
3.723  0.001*
7<5%; 6<5*
1) Private Employee 3.68 0.29
2) Trading/ Self-employed 3.74 0.26
3) Hiring/ Labor 3.62 0.29
4) Government /State Enterprise  3.65 0.54
5) Butler/Housekeeper 3.78 0.22
6) Student 352 0.28
7) Retire 3.35 0.37
Monthly Income (Baht) 8.192  0.000** 3>1*
1) £ 20,001 Baht 357 042
2) 20,001 - 25,000 Baht 3.69 0.28
3) > 25,000 Baht 3.75 0.40

*** = Significant at 0.01 and 0.05 probability levels, respectively.
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